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FOREWORD 


I am very happy to be asked to write a foreword for the 
revised and enlarged edition of Mr. O.P. Varma's Geography Teaching. 
His book, which was originally published a quarter of a century 
ago, is designed to meet the needs of all teachers of the subject and 
particularly those of students who are preparing to become geography 
teacher. Mr. Varma taught geography for some years in training 
colleges and is, therefore, very well aware of the problems that face 
the teacher in the class-room. The earlier editions of his book have 
helped many geographers in India to present their material to their 
pupils more effectively and to stimulate interest in a subject that can 
as all true geographers know, be very exciting indeed. It is my hope 
that this new version will be as warmly welcomed by those for 
whom it has been prepared as the previous editions have been 
appreciated by those who have benefited from studying them. 


At the beginning of the ‘seventies’ much that is new is happen- 
ing in geography as in the field of education generally. Some of 
these developments are already affecting teaching in India; others 
have only been slightly experienced as yet. Mr. Varma has re- 
cognized that there have been many changes since his book was 
first published in 1945 and has noted them in the course of the 
revision and expansion of his material. 


The future of any subject in our universities or training 
colleges, or as an established discipline in the field of education, 
depends in large measure upon its image in the schools among those 
who at a young age are exposed to its practitioners. Recruits to 
ensure its continued progress in higher education will come only. as 
pupils are stimulated in schools. It is vital, therfore, for the 
future of geography in India that it should be better taught 
at all levels in schools as well as elsewhere, and Mr. Varma's 
book will be a contribution towards this very desirable objective. 
It will be an aid to the progress of a subject that was greatly 
helped by the holding of the 21st International’ Geographical 
Congress and its associated symposia and field excursions in 
India during November-December, 1968. 


The author has selected, arranged and presented his facts in a 
lucid and logical manner and has illustrated his text with many 
appropriate drawings and diagrams. He has considered the pro- 
blems that arise from faulty teaching and suggests the important 
role that visual aids can play in capturing the interest and imagina- 
tion of pupils. He is equally concerned with gifted and backward 
students; Hc recognizes too that teaching is no longer the business 
of the teacher alone ; the active and responsible part played by the 
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pupils is equally important, the essential role of the teacher being to 
place those whom he is teaching in situations where they can learn. 


Mr. Varma has, I understood, received many comments and 
suggestions from those who have used Geograyhy Teaching in the 
past. He has noted these just as he has taken account of many o 
the new findings about both geography and education in India an 
elsewhere. Not every teacher will adopt his approach or use his 
methods, but a book of this nature is not meant to be followed 
slavishly. The essence of good teaching is for everyone to follow his 
own individual line, and this book will serve its purpose if it excites 
interest, encourages enquiry and even provokes disagreement. 


Liverpool, England. Robert W. Steel 
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PREFACE 


The first edition of this book was written out of sheer necessity 
so as to provide young trainees with a useful and handy volume and 
each of the subsequent editions-was more or less a replica of the first 
edition. Since the publication of the first edition, the science of 
geography has made rapid strides. Significant progress has been 
registered in the training of gerographers in the higher levels and of 
teachers engaged in secondary schools and training colleges. The 
development of geography has also witnessed the greatest innovations 
in the field of methodology and in its accompanied methods of 
teaching. This new phase in the science of geography is evident 
from the deliberations of the 21st International Geographical 
Congress held in December 1968 at New Delhi. My participation in 
the Congress greatly enriched my knowledge and inspired me to 
incorporate in my book the latest development in geography teaching. 
Thus, it is the favourable response received by the previous editions 
coupled with the major revolution in the subject of geography and 
methodology of teaching that urged me to write this volume. 


The reform movement in the field of education has established 
three basic principles. Firstly, learning is an integral part of the 
learner, secondly, teaching is not merely injecting ideas into the 
brains of the pupils and thirdly, it is the duty of the teacher to place 
pupils into such favourable situations in which they can learn the 
most and the best. These constitute the fundamentals of the 
modern philosophy of education. Consequently, stress has been laid 
in the text on the specific teaching techniques in geography teaching. 
Much of the advice given to prospective teachers is bound to be 
formal until they have developed a measure of self-confidence. The 
text thus highlights the scope of formal teaching techniques and also 
points out their limitations. It emphasises the need for co-ordinating 
teaching aids and procedures in the class room and contains a 
detailed description of the methods by which the teacher can 
inculcate a sense of responsibility amongst his students to learn by 
their own efforts. Lastly, it portrays a complete identity between 
the educational and subject matter goals as each is an inseparable 
part of the other. 


A few words may be mentioned about the organisation of the 
book. The framework of the text has been set into four parts. In 
the first part, the aim is to acquaint prospective teachers with 
the basic techniques. With this end in view, the whole portion of 
the earlier editions has been completely rewritten and in addition. 
three new chapters viz. Modern Concepts of Geography. Aid to 
Teaching, and Audio Visual Aids, have been added. Part II has also 
been completely rewritten and expanded so as to cover the branch 
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of gcography called “Physiograpny” in ten chapters as against three 
in the earlier editions. Part III of the book has been reorganised to 
consolidate the portions on Practical Geography like Scale, Elemen- 
tary Surveying, Maps and Geographical Illustrations, Survey of 
India Maps and Map reading and the study of Weather Maps. The 
Object is to give proficiency to pupil teachers in the practical 
aspects of geography. Part IV has also been expanded by including 
a new sample notes-of-lesson on "Rice Cultivation in. Monsoon 
Asia", thus increasing the number of notes-of-lesson to five. In 
addition, a new chapter on “Lesson Plan" has been written so aS to 
illustrate how the matter and method can go hand in hand. 
Experience has shown that the pupil teachers feel nervous and shaky 
while preparing a plan of a geography lesson and presanting it to the 
pupils. Holding the attention of the pupils is a great headache for à 
prospective teacher. lt is sincerely hoped that after going through 
Part IV of the book, the prospective teacher under training will gatn 
confidence to hold the attention of the pupils and in addition 
immensely improve his own capabilities for his professional growth. 


In short, this edition has been given a new format and the 
whole text has been thoroughly revised and brought completely up-to 
date. Special care has been taken to reorganise the material, a 
considerable part of which, has been rewritten. Opportunities hay 
been availed of for reviewing the existing material and adding à £00 
number of new chapters. It is an admitted fact that teaching. !S an 
individual affair and is not subject to any hard and fast rules. 
treatment and presentation of the material have been given utmost 
care as to prove useful to the inexperienced teachers. The en 
sation of the chapters is such that each is independent of the othe 
and can be studied without much cross reference- 


There is no denying the fa itis not possible. tO i 
effectively with all the EE r AT It vill ur is 
geh to tell the students that aids are useful to teaching rts 
eng, Eegen phy teachers have the responsibility of developing pee 
inter 3 or the pupils in the subject, but the prospective tence tive 
aids d hee ees upon as to what constitutes good and net to 
aN œw best to use them. I have attempted to bring howving 
Me m the practical aspects of teaching the subject by F tit 
preine illustrations ;of its procedures. Any book, in order t nid. 
js s proves beneficial, should do more than give practical f aids 
is P Pective teacher should be able to appreciate the role © elect 
ud Hanes knowledge and gain enough experience ichers 
wis pad oe aids. In this manner, the prospective teaca e 
TEA H o cim a philosophy of teaching which xil: s to 
Pme ependent in their approach to the subject. The text tre% in 
ER f. teachers-in-training recognise the ways in which they ~he 
EE favourable conditiogs for their pupils to respond t° 

?Cher$ gestures during (he course of the lesson. 
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teaching can be one of the most rewarding jobs if the teacher can 
find satisfaction in his work. I earnestly hope that this revised and 
enlarged cdition will be well-received by prospective teachers-in- 
training, as well as by the experienced teachers of schools and 
training colleges. 


The book has profited well from. the careful scrutiny and 
useful suggestions of my helpful friends. Tam indebted to Dr. S.P 
Chatterjee of the National Atlas Organisation and President, 
International Geographical Union for having allowed me to use 
freely all the publications brought out in connection with the 21st 
International Geographical Congress. I am also grateful to Dr. 
R.W. Stecl, the John Rankin Professor of Geography and head of 
the Department of Geography, University of Liverpool (U.K.), and 
President of the Royal Geographical Society, London, for giving me 
valuable suggestions in improving the text. 


I am grateful to my friend, Mr. R.K. Chowdhury for going 
through the manuscript and helping me in preparing the Index. 
I should express my thanks to my daughters Chanda and Rupa 
for preparing the diagrams, particularly those of the physiography 
portion and helping me in many other ways. 


O.P. Varma 
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PART I 
THE TEACHING OF 
GEOGRAPHY 


Making of Geography 


I. Descriptive Geography 


Geography is as old as mankind. Man had to think of environ- 
ment, food and shelter from the very beginning of his existence on 
earth. Before Christ, there existed certain settled states along the 
river basins of the Nile, the Tigris and the Euphrates. Among those 
who came into prominence were the Babylonians in 2400 B.C., the 
Aryans in 2000 B.C., the Phoenicians and lastly the Greeks who 
went to the west as far as Gibraltar. Travellers and conquerors 
were inspired to know about this inhabited earth, its inhabitants, its 
shape and the size and its relation with the universe. Among those 
who took initiative, the Greeks played the most important role by 
establishing trade and commercial relations with other states as 
early as the 7th century B.c. These travellers and conquerors on 
their return from their journeys related accounts of their travels and 
in the form of stories and poems. Thus the poems of 

well-known. At that time it 


Among th: 
the study of geo 


|. Pythagoras, 
Egyptian traveller and was the first to find out the shape of the earth 
and its position in the universe. 
revolving with other five planets round some fire and that the earth 
is also rotating round its axis. 
2. Herodotus of Halicarnassus (484-425 B.C.) is known as 


the father of geography. We inherit from him the well-known 
epithet, ‘Egypt is the gift of the Nile’. 

3. Plato contributed a lot towafds human geography by 
explaining the bearing of physical factors on the character of the 


Greeks. 


4. Aristotle explained the eclipses. 
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5. Alexander, the Great, added much to geography through 
his conquests and it was he who founded the town of Alexandria. 
He also prepared maps of his routes and the places he conquered. 


6. Next came the Romàn Empire which developed much of 
mathematical geography. The circumference of the earth was 
calculated as 25,000 miles and a map was also prepared. Hipoarchus, 
the Roman astronomer, introduced the idea of latitudes and lone 
tudes, Strabo, the great historian; wrote an encyclopaedia ©! i 
geographical information in 17 volumes. Ptolemy, the cartographer; 
evolved the science of Preparing maps. 

7. The Christian era did not c ! 
except for some minor additions here and there. After this, Muslim 
culture becanie important 
Arabs were the first to ; 
their special surroundings. Quite a good number of Muslim. 
Beographérs added to the subj 
geography. One Musli 
mountains by folding, 
Muslim travellers went 
in the west and gave de: 
Stories and essays a 
""Sindbad the Sajlor" 
full of information. 
Baghdad encouraged 


Mohammed beri-Musa, Librarian of Baghdad, compiled a description 
of the earth. An i 


Aye 
he 13th century, trade relations of the gr the 
became wide-spread and established, an ed as 
dividual about the world was much enlarg 


“a 
compared to that of the Greeks. We have seen that the classica 
period was marked 


expressed through sto 
this period, the church 

instrumént of education 

about spreading religious 
Arabic literature on. 
western missionaries, 
of geographical devel, 


The Renaissance marks another step towards the making of 


modern geography. During this period, ranging from the 14th to 
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the 16th century, great discoveries and explorations had taken place 
and, therefore, the knowledge of geography acquired a practical 
outlook. This era saw the beginning of.maps and map drawing. 

y The first traveller whose journeys resulted in a noteworthy 
addition to the knowledge of the Mughal Empire was Joannes de 
Plano Carpini, an Italian of Umbria. Bacon revived Aristotle’s 
concept regarding the spherical form of the earth. Next came 
Marco Polo, the greatest of all eastern travellers of this period, who 
accompanied his father Nicolo and his uncle Maffeo in their journey 
to China. Polo was the first traveller to trace a route across the 
entire length of Asia naming and describing kingdoms he had seen. 

Prince Henry, surnamed the Navigator, (1394-1460), fifth son 
of King John I, was a great personality of his age and was known as 
the maker of geography. He gave instructions in cartography and 
astronomy to sailors and seamen through Arab teachers who did 
much to spread the knowledge of geography. 

When the New World was discovered by the Portuguese, they 
tried to map it out. New routes leading to the East and to the 
West Indies were found out. Germany also became a central insti- 
tution for the development of mathematical and descriptive 
geography. The first English .geographer who wrote a scientific 
volume of geography was one Mr. N. Carpenter. Prior to the 15th 
century, geopraphy occupied a very subordinate position in the 
school curriculum. In the 16th century, it was Sir Thomas Elyot who 
gave added life to this subject by preaching that geography broadens 
“the ‘outlook, enlarges imagination and quickens the senses. He, 
therefore, laid special emphasis on the use of pictures, plans, and 
maps in the teaching of geography. . He was not satisfied merely 
with this and replaced ‘modern languages by a study of maps and 
astronomy in the sc 


We have seen hitherto ‘ i 
ration inspired explorers to leave their homes in search of knowledge 
and explore new lands. Newly-found out coasts, lands and seas had 
to be mapped. All this formed part of a new phase in geography— 
Sailor Geography. This follawed the.Capes and Bays method of 
teaching which meant memorizing geographical facts. In the 17th 

hy was included in the school curriculum because of 


century, eography. icluc 
its practical utility in navigation. 

Irr. Physical Geography i 

The rapid development of science In the 19th century ind the 

rise of materi 1 prosperity compelled educational authorities to teach 

in schools. This was due to the wide knowledge of the 

science "ered through the works of scientific explorers like James 

Wallace, Columbus, Vasco-de-Gama and Magellan. 

^nowledge led to tme pu ot other sciences like 

istry, Astronomy an ography. From these new 

pen ae BS a hotch potch known as Physiography. Thus 

geography broke up into 2 number of sciences. This led to the study 
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i ment of the 
of Physical Geography which meant a oe So ee their bearing 
earth features and their relation to one anot A in an orderly manner 
on human activity. Herein facts were arranged i Bieter: Naturally, 
and the subject Was correlated with other E a 
geography began to be included in the syllabi o E in Ge ography. 
The University of Paris was the first to have a hy who. presente 
It was Karl Ritter a German professor of geograp es and humanistic 
the subject as a bridge between Physical or Ns and geog; 
studies. He also emphasized the correlation o upy an importan 
Taphy. As a Tesult, geography came to occ P. 


he 
fined as t 
position among school subjects. Geography was de 

Science of Distribution. 


IV. Human Geography 


as having 
Sometimes later Physiography began to ve, Ti was better 
à human side as well. o much so that uU significance 
known to be the Science of man on earth because o activity of the 
of geographica] environments on the od NEUES profession, 
t was considered that clothing, dues f the people are 
Social laws, customs, Superstitions and festivities o 
all determined 


in which they live. 
by the geographical environments in which 


5 influ- 
s F with the in 
Geography was then known as a science which dealt 
ence of enviro 


i ition stresse 
nments on the life of man. This pee Me obey 
on the Supremacy of nature on mankind and tha 
nature. In th 


e 
o a chang! 
° course of time this definition had to underg 
and Geography Was no Io: 


3 ing the action, 
the earth but indeed a Science of man on earth saying t It was 
inter-action and inter-relation between man an dependent upon 
Considered that m n’s life was, on the one hand, MP get modi; 

is environm d on the other hand, natural diee dependen 
fied by man’s action. Though no man’s life is oe life is to x 
on his immediate Surroundíngs yet the entire hum ment. This gave 
daptation to the geographical EDE the fon 
e Convincing and acceptable definition accurately us ; 
of geography is to train future citizens to ponte think sanely 

iti € World stage and so to help them 
about political and social problems of the world. 
This definition 
I 


er 
ling poW 
lays proper emphasis on the conio the worl 
Of nature, Jt studies the active Part played by ma 


rl 
ing of the wo 
Stage and the efforts he made to change the setting 

Stage of Physica] environments. 


two 
ow the 
{tempt was made to show hi 

extreme Views of determi 


integrated to 
nists and possibilists could pede that 
Solve the Problems of uman geography. It was ag uest of nature 
neither the ecographical environments nor man's conq 
Itself cou 


influence 
d explain cultural advancement er aaa vum 
exerted by imme iate geographical neighbourhoo h physical facto 
More Pronounced, + It was also agreed that though p 


y non- 
P. e? were othe’ 
Stoms and socia] organisations but there 
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geographical factors like religion and inheritance, etc. which contri- 
buted substantially to the final shaping of society and culture. 


In the course of time the human geography began to be exa- 
mined in much greater detail with particular reference to the 
physical setting and social traits and with a view to analysing the 
influence of geographical environment and the resultant salient 
features of human adaptations. Thus the geography of settlements, 
both rural and urban, ushered in, with the advancement of human 
geography. The settlement geography deals with the geographical 
study of origin, growth and distribution of rural and urban popula- 
tion. Today geographers are conducting urban geographical research 
and are helping in town planning. The genesis, social traits and the 
cultural life of the population depend on the exploitation of re- 
sources available to man. Attempts have also been made to 
correlate physical environments with crime and civil litigation. 
Generally speaking fertile lands produced more of criminal litigation 
while dry lands more of civil cases. Recently socio-geographic surveys 
have been conducted to study the impact of changing social, eco- 


nomic and political factors in bringing about variations in the 
distributional pattern of settlements because every phenomenon 
involving man, his habit, and natural resources has some geographi- 
cal aspect. The geographical situation of a country in relation to 
other countries of the world plays a decisive role in the composition 


of its population and the ultimate political set up in the country. 


2 
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Geographical Techniques 
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phy has been lately recognised because ofthe great revolution in 
educational psychology. Today we are more concerned with the 
needs and interests of the child rather than with the academic 
demands of the subject. The child has to live in a world of diverse 
things and events where various human.communities are settled. 
He has to pass his leisure within these communities and establish 
contact with them. Since no “man can live by himself and no 
community can live in isolation it is natural that the pupils should 
know what each community is and what its political and social 
aspirations are. The aim is to make the child interested in man 
and his world problems so as to make him a true citizen not only 
of his country but of the wider world because the nian of today is 
acitizen of the world. Education is to provide him with-opportu- 
nities to exercise his intelligence, widen his vision, develop his 
imagination, sharpen his judgment and quicken his sensibilities so 
astostudy the conditions of the world and think sanely and act 
wisely in regard to social, economic and political problems of the 
world. The discipline of geography is more concerned with studying 
of world and its inhabitants and their interrelation and inter-actions. 
Hence for school purposes we shall define geography as 'the study 


of the peoples of the world.’ 


eography is now considered to be a separate science 
redjuiring Ede study of the territories of the world. Its instru- 
ment of study is the map. Like any other science it follows a 
scientific course. The geographers of today are now increasingly 
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by geographers for Study of agricultural regions. The statistical 
technique has also been gainfully employed for determining the 
indices of crop concentration, crop distribution and crop diversifica- 
tion as wellas for determination of regions based on these indices. 
The functional zones of a city are classified on statistical method 
and also on Kneedler's method. Based on statistical technique, the 
Beographers have evolved a technique of measuring the pressure of 
population on food resources. The technique of land use survey, 
which is also based on Statistical technique, has been adopted by 
geographers in different countries to bring about an improvement 
of the social services and understanding the processes of economic, 
Tegional and social development. 


The modern technique of teaching geography is based on the 
concept of region as one of the dimensions of development planning. 
Every Tegion has its distinctive land use, structure and the resultant 
mode of life. The Problems relating to regional study of geography 
are terminology, delineations of the region, approach and methods 
of delineations of Tegions at different area levels. The technique of 
agonal geography emphasizes the need of the statistical method 
before undertaking field work on the aspects of landscape, land use, 
rural and urban settlements and their developments. It further lays 
stress on the need for collecting all published and unpublished data, 
Preparing maps and questionnaires and tabular statements before 
undertaking field work on geography and geomorphology and other 
aspects of physical and economic geography like landscape, land 
use and human occupations. It may be pointed out that the techni- 
due of regional geography is based on three types of regions, natural 
cultural and geographical. The essential character of the region is 
the adjustment of human groups to the geographical environments. 


In recent years some new fields of theoretical geography have 
been tackled with the help of metageography which is concerned with 
the notion of Beographical space. Metageography is a study of 
the fundamental principles common to all other sciences and on 
Which the geographical laws are based. The geographical space is 
a region comprised of a complete system of all the geographical 
elements „taken together of a region and possessing attributes of 
its own within the universal space. Metageography is thus concerned 


With the study of the general law of development of geographical 
pace. 
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geography has its unit of study the regions of the world. Each 
unit though interlinked has its own peculiarities. Thus geography 
studies the principles of unity in diversity and vice versa. The 
geographer studies each region and-tries to put forward geographical 
explanation for its conditions ahd life as a whole. The geologist, 
the meteorologist and the botanist study the same region from their 
respective angles. Each specialist confines himself to one aspect of 
the region and leaves the rest to be explored by others. The difference 
being, that while the specialist follows his own thread in its diverse 
designs, disects it and sets apart from its knotty interweavings with 
other threads, the. geographer studies the intermixing of all the 
threads -and patterns which result from his own art of knitting with 
different threads. Geography thus takes a very wide outlook an 

tries to interpret the action and interaction of all physical factors 1n 
relation to the intricate problems of the life of man on the surface 
of the earth. There lies the utility of studying geography because 
the discipline of geography brings us into contact with the action 
of the living man. It brings within its field of study every form © 

human occupation and every effort ‘directed to harness nature for 
the progress and development of mankind. Geography is noW-a- 
days „considered to be a distinctive discipline able to take its 
‘position at par with the physical sciences and humanities in terms 
of current innovations. The scope of geography has become so vast 
and complex that a need has arisen for specialisation. As a result, 


the subject matter has broken up into a number of branches as 
shown below : : 


1. Physiography : This branch studies relief, soil and structure 
of the earth. It is the source for the other branches and is, there- 
fore, the most important branch of geography as the whole super 
Structure of the discipline of geography is built upon it. It splits UP 
mto a number of sub-branches making the subject matter of geog- 
Taphy most comprehensive but at the same time immensely interes- 
ting. Some of its important branches are Geomorphology, 
Glaciology, Siesmology, Hydrology, Climatology, Pedology. 
Biogeography, Medical geography and Palaeogeography. Geom 
Phology studies the earth’s structure comprising various, types 
of rocks, mountains and their evolution and it receives inspiration 
and guidance from the works of geologists. Its study comprises 
dividing a country into physiographic regions. For ‘instance, id 
is divided into seven major physiographic divisions :— 

(1) North Mountains, 

(2) Great Plains, 

(3) Central Highlands, 

(4) Peninsular Plateaus, 

(5) West Coast, 

(6) Central Highlands and, 

t Islands which are divided into 20 sub-divisions and 62 
physiographic provinces, 


-> 
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ned with the study of glaciers. In India 
the higher altitudes of the Himalayas where 


phere is perenial accumulation of snow above the snow „line which 
s situated above 4500 metres. Geographers are also interested in the 
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dependent on the working of livestock which suffer from under- 
starvation due to scarcity of adequate fodder resources. This 15 
another problem which attracts the attention of both the geographers 
and the. agriculturists. Uy 

Human Geography: The subject covers the evolution of 
mankind, its different races, their distribution and man’s adaptation 
to environments. It is an established fact that no man’s life today 
is tied up completely to his immediate surroundings and that all 
human life is to be treated as a partial adaptation to the geographi- 
cal environments, The influence of environments on the mode of 
life is a subject in which geographers are as much interested as the 
anthropologists. The geography of population studies the various 
causes of regional variations in population distribution. Settlement 
geography deals with the size, form. and functions of settlement 
built up by man and analyses their historic growth. The study of 
urban geography has started engaging the attention of the geogra- 
Phers and urban Beographical research has been undertaken by 
individual Beographers. In the field of human geography there is 
less of the theory of environment determinism. It is widely accept- 
ed today that it is not the physico-biological environments alone 
that determine man’s ability to make the best use of the natural 
roti around him but the philosophy of life and technical skill 
that he has acquired are the main determining factors. 


4. Political Geography : This branch deals with the govern- 
nUN VUE counties Geography had its birth in the re- 
Search of finding out the relation between man, his physical environ- 
EUM and the state to which the individual belonged. This gavi 
EE fog politica] geography in Greece, Great Britain, U.S.A. ant 
ih many It is the least developed branch of geography, thoug 
ere s SEE than ample Scope to expand its horizons. 

means ography: This term is a lied to all processes of sur- 
Hd ae map-making. This brach te Ec dem for geodetic 
It is ene Surveys and preparation of maps on certain scales. 
Ke ud ul branch but there is not. much scope for research by 
Broeraphers. It has as its subject-matter the earth as a planet. 
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Function of Modern Geography 


The importance of geography is, by and large, getting recog- 
nition in modern times as its study has proved useful in many ways. 
Its study helps in the assessment of agricultural productivity regional 
planning and economic rehabilitation as well as in the preparation 
and execution of projects in relation to economic growth and social 
welfare of the country. Its utility has been felt in economic research 
institutes and planning organisations as its study determines fhe re- 
lationship of resources and activities with land and social goals 
Geography provides useful basic material for the techno-economic 
surveys which are undertaken to make an assessment of development 
potentialities of the resources of different states. The successful 
execution of these surveys depends on the data collected on physical 
features, climatic conditions and distribution of natural resources 
like land, rivers, lakes, agricultural co-ops, forests and minerals. 
These surveys are, meant to show the distribution of resources in 
relation to physical and climatic aspects of regions and to determine 
areas where improvement could be possible. 


Geographers are making valuable contributions to the study of 
both rural and urban settlements, as there is a considerable scope 
for the application of geographical knowledge in the study of urban 
problems. The services of geographers have been secured by the 
Town and Country Planning Organisations in various countries to 
study the past and present trends of urban structure and distribution 
and their findings have proved very useful for purposes of providing 
amenities to the city dwellers. In India geographers have started 
undertaking the study of detailed land-use of the urban areas for 
proper demarcation of residential, commercial and industrial areas. 
The services of geographers have also been secured in preparing 
master plans for metropolitan cities like Bombay and Calcutta where 
the geográphers have made à study of all the physical phenomena in 
the background of the existing development. The pressure of the 
growing population on land resources is being felt practically in 
every country of the world. This has demanded a survey of the 
land-use so as to avoid the misuse of lands and to put the idle land 
to some use. In India an attempt has been made in this direction 
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by preparing a land-use map of the Damodar Valley following the 


pattern of the land-use map of Great Britain prepared by Dr. Dudley 
Stamp. 


Today the knowledge of geography with all its accompanied 
methods and techniques is increasingly employed in solving many of 
the national problems all over the world. The problem relating to 
floods and draught is the greatest of evils. Though floods cannot 
be prevented yet flood losses can be reduced and the damage done 
by floods can be properly assessed by studying their after-effects like 
the intensity of flood, extent of submerged land, the velocity of the 
current, the erosion of land, and deposition of sediments. This study 
will help to minimise damage done by subsequent floods. 


The knowledge of geography can be of immense value for 
planning the economy of a country on a regional basis. The contri- 
butions of geographers in the field of thematic mapping of natural 
conditions, resources and economic factors for the benefit of develo- 
ping countries have been well recognised. Through these maps 
there is a good possibility of making valuable contributions by 
geographers towards planning for the development of available 
resources in the under-developed countries. Whereas the, developed 
nations have grown extroverts, the developing countries 'are in 
danger of becoming too introverts. By seeking first-hand infor- 
mation about other nations and their problems the geography . 
student's vision will be much broadened having been directed beyond 
narrow national. boundaries. 


Geography has a utilitarian value in so far as it elucidates and 
reinterprets the complex relations between the physical environments 
on the one hand and distribution, mode of life and economic and 
social activities of man on.the other hand, both in the present and in 
the past. The aid which geographical research can render to allied 
subjects like history, economics, sociology, commerce and agricul- 
ture, is invaluable. No study of these subjects can be complete 
without reference to geography. In the present era news is of vital 
importance even to a man in the street. Places mentioned and 
problems involved have great geographical importance. Therefore, 
a fuller comprehension of the news depends on the geographical 
background of the reader. Geography has an educative value. 
More than anything-else, our students should know all about the 
natural resources of their country and of other countries co.ning 
in contaot with them so that they may, when their time comes, 
contribute their proper share to the regeneration and development 
of their motherland which has vast potentialities. Even then weather 
and climate of a country are poorly understood by many of us and 
we are greatly handicapped due to lack of geographical knowledge. 
The study of geography broadens the mental outlook of the pupils 
and enables them to offer a critical attitude toward world problems. 
Their innate capabilities, powers of observation, imagination, thin- 
king and reasoning are developed to the fullest extent. In some ways, 
the knowledge of geography is essential for successful execution of 
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war, fcr the geography of belligerent countries is a director of all 
land, sea and air operations. Even the defence preparations are 
controlled by the geography of the land. 


Geography can bring about a closer co-operation and better 
understanding among the nations of the world. Geographers, 
whether engaged in teaching or in the research institutes, have been 
making valuable contributions to the cause of upgrading of 
developing countries. In facta large number of geographers of the 
world are actively engaged in geographical research on developing 
countries. The regional variations in the physical features have 
given rise to regional variations in the field of cultural landscape and 
in the different ways of living and thinking. The world of today has 
been divided into three economies based on realities affecting 
mankind today. 


1. Developed world is comprised of 24 countries of which 18 
are in Europe, one in Asia, i.e. Japan, one in Africa (South Africa) 
and two in the new world i e. U.S.A. and Canada and two in the 
southern hemisphere ie. Australia and New Zealand. These 
developed countries are today the leaders of the world in different 
fields of learning and human venture and constitute the first. world. 


2. Socialist world is comprised of a group ‘of seven countries 
in Eastern Europe namely, of U.S.S.R., Poland, German Democratic 
Republic, Czechoslovakia, Hungary, Rumania and Bulgaria. These 
countries had to make a tremendous effort to develop their economy 
under a new socio-political set up. U.S.S.R. ranks second to U.S.A. 
and the remaining six countries stand midway between the developed 
and developing countries. The Republic of China though a part and 
parcel of this world, has separated in the recent past to form a 
fourth world of its own. 


3. Developing world is spread over three continents and covers 
practically the whole of Africa except South Africa, the whole of 
Latin America ‘and about three-fifth of Asia. Thus they cover one 
half of the land area and almost the same extent of population of 
the world. All these countries used to have very highly developed 
civilizations at a time when the other countries were passing through 
dark periods. Once upon a time, the Indians, the Chinese and the 
Arabs enjoyed unprecedented glories as compared to the so-called 
developed nations of today. Gradually they became depleted due 
to exploitation by foreign rulers. After having attained their in- 
dependence in recent years they are making every effort to cast off 
their scars of under-development. 


The regional variations in the physical landscape has also given 
rise to unequal distribution of opportunities and as a consequence, 
some parts were more favourably situated for development of econo- 
mies than others. The momentum so gained by the favoured parts 
have widened the gulf between the developed and the developing 
worlds: The developed world isa region of riches and surpluses 
due to untiring efforts of its people. The developing world has re- 
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mained a region of poverty and scarcity either due to hep eed 
of its people or due to lack of opportunities as a result of fore 
domination or due to lack of their own initiative. It may, cay P 
be understood that this division between the developed an ie 
developing world is only man-made and not a creation of matu 
and has to be broken sooner or later. It should be the concern e 
both the worlds to make sincere efforts to break the artificial bonia 
dary which keeps the two apart. This approach among the nakoni 
alone can bring about a global peace on earth and will mie 
armed conflicts which generally originate in the lands of scarcity aug 
hunger. In fact, many such incidents have taken place in the pos 
loping countries in recent past and they could have sparked o: ds 
nuclear war. It is as much a concern of the geographers as of the 
economists, sociologists and political leaders to bring about an 
understanding among the nations of the world and to devise wey 
and means of solving problems of economic planning which confron 
the developing countries. The geographers of the world should aim 
at spreading the right type of geographical knowledge. There are 
a few research institutes in foreign countries where the specialists 
are engaged in gaining more and more geographical knowledge abou 
the so-called backward countries. The contributions of these g¢07 
graphers should be utilised by the economists and others who are 
responsible for the economic development of the world. 
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Aims and Objects of Geography 
Teaching 


The question of aims and objects of teaching a particular 
subject should be the first to occur to a conscientious teacher 
because the objectives of teaching a subject strongly influence the 
organisation of the curriculum and at the samo time provide guide- 
lines for the methods of its approach. Geography teachers have 
lately recognised the necessity for sound objectives in curriculum 
planning. 

Objectives are usually governed by the needs of the young 
pupils and these are of two types. Firstly, those which can be satis- 
fied by acquisition of ideas and skills and are known as short-term or 
subject-matter objectives. The second type of needs are those which 
are satisfiéd by matured thinking and acting. The latter are summed 
up under long term objectives, because their function is an overall 
development of a person which may continue throughout his life. 
These two types of objectives are inter-related and inter-dependent. 
The subject-matter objectives control the frame-work of the syllabus, 
whereas the long term objectives determine how the course material 
of the syllabus has been tackled. The long-term objectives in 
geography will require a child : 

(I) to acquaint a basic knowledge of the subject; 

(2) to develop his own observational skills; 


(3) to understand the inter-relation of the subject and the 
Society, and 

(4) to infuse thorough understanding of its concepts and 
theories. 

These long term objectives aim at providing young pupils such 
types of knowledge, skills and attitudes as would develop an accep- 
table behaviour in a democratic society in which they live. In other 
words, it means continuation and expansion of ideas initiated in the 
elementary classes till the end of the schooling. The geography 
teacher is as much responsible for the achievement of these goals as 
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the teachers of art, science and mathematics. In fact, it is the joint 
responsibility of the entire staff engaged in teaching. 


The subject-matter objectives are transitory and may be 
for a specific purpose. It may be achieved in a particular lesson or 
in the course of the academic year or it may be prolonged to the 
whole period of schooling. The main purpose is to give continuity 
to the process of teaching of the subject from lower levels of 
schooling to the higher secondary levels. The main obstacle 1n 
operating these types of objectives is that the pupils are apt to 
disown them. Firstly, because only a few of them have a real love 
for learning for its own sake and secondly, they set up their own 
objectives. This happens particularly during adolescence which is 
the most difficult period for boys and girls. Adolescents tend to be 
more dnd more aggressive and are not keen to remain under He 
control and supervision of elders and they often refuse the advice 3 
teachers and parents as a rebellion against the ways of childhoo J. 
The matured boys and girls are likely to be conscious of their 
limitations but ignore their. real strength and instead, want the status 
of adults and approval of their fellow beings. Teachers can help 
them to overcome their weaknesses and to compensate them for their 
shortcomings. In such circumstances, it will be ideal for a geography 
teacher to set up such subject-matter objectives which are parallel to 
objectives of his pupils so that they may readily accept them. The 
teacher should sublimate the insincts ofthe adolescents to enable 
them to satisfy their objectives so that ultimately they, may adopt 


his own objectives by gradually making them conscious of their 
subject-matter learnings. 


It is unfortunate that most of the teachers are not aware of the 
-goals of general education and, therefore, they fail to realise how 
much each subject can add to its particular value to the curriculum 
and thereby can help the young people.to achieve the goal o 
education. As for instance, mathematics encourages accuracy and 
classics develop logical thought. In discharge of his responsibility the 


geography teacher should understand some of the goals of his subject 
as given below. 


. The aim of teaching geography is that it provides mental disci- 
pline which means that the subject trains tne pupil's whole mode O 
thought which in its turn influences his intellectual life and studies 1 
the same field. This mental discipline comes through the application 
of scientific attitude in distinguishing facts, interpreting their effects, 
and drawing correct conclusions and.inferences. Geography encour 
ages independence in thought and action. An independent person 
will come to his conclusions only after thoughtful deliberations. ie 
will not deny authority rebelliously but will adopt reservations In 
blindly accepting the opinions of others. He will investigate an 
evaluate statements of others against factual data. Geography 
teachers aie in an advantageous position to develop this type 9 
thinking by encouraging pupils’ participation in the learning process: 


Geography atso broadens the mind and stimulates imagination with 
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the information it gives. It encourages travel. The knowledge so 
gained from travelling will help pupils to meet the problems of every 
day life. Most of the problems are social in character and the 
knowledge of geography will give them training in solving proble- 
matic situations arising in their daily lives. 

Geography has another special function to perform. From one's 
study of different people of the world one knows the contributions of 
each nation towards world culture. He also realises the interdepen- 
dence of mankind. Thus a sympathetic attitude is developed among 
pupils when: they find similarity of needs all óver the world. It 
further explains to them that the differences in the physical character 
of the people of the world is due to variations in their physical 
environments. The pupil also realises that it is not possible to 
maintain the same standards of comfort all over the world, and that 
it necessitates living on a basis of international co-operation and 
understanding. Thus geography lays down the foundation for a 
solution of the economic, social and political problems. Wars are 
the result of ignorance about people in foreign lands which results in 
narrow regionalism. Knowledge of geography bridges the gap and 
helps in avoiding conflicts by, bringing about international under- 
standing. On the material and practical side too, the subject of 
geography has some significance. The advancement of a nation is 
measured by the services it renders to other nations. The improve- 
ment of the lot of backward nations and the profitable utilization of 
the increasing amount of leisure in the advanced countries are some 
of the problems that the world faces today. 


A.student of geography can appreciate the beauty of nature 
better which might cultivate a sense of responsibility for its care and 
protection. The study of natural landscape may become a good 
pastime with him. Geography hasa cultural aim too. Culture is 
the sympathetic appreciation of the universal truth expressed in 
art, literature, philosophy, science and religion. It sharpens man’s 
instinct to know the unknown, to see the unseen and to fathom the 
unfathomed. Geography helps developing hobbies and a taste for 
reading newspapers and literature on travel. 

Geography helps pupils appraise their real worth to them. 
Every person, no matter what type of intelligence he possesses, has a 
place in the society. It is good for the society to keep persons of 
different skills and calibres. The geography teacher should help 
his pupil to discover his latent qualities, take pride in his talents and 
puild his character to enable him to find satisfaction in his achieve- 


ments. 
The instinct of love is inborn in a human being. In order to 


create a desire in a child to serve willingly his country and his fellow- 
men, the teachers should sublimate this basic instinct. The first 
requisite of creating love for one's country is to maxe him know it 
thoroughly. The teacher of geography should lay honestly before 
him the interests, aspirations and traditions of his country. Let the 
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child feel the political, social and racial ties of his country from 
study of books, direct observations and experiences. He should 
make a dispassionate study of geography in a way he is least 
prejudiced by the writings of the press or the words of the 
leaders. He would deveiop a constructive attitude towards all 
that concerns his country. In this manner, the teacher can direct 
the child towards the right path and convey the true meaning of 
the word ‘Citizenship’, A child's mind is fresh to receive instruct- 
ions right from the start. Whatsoever is imparted to him at this 
formative stage, it is permanently stamped. The teacher should 
start imparting such lessons which will make him interest in his 
surroundings. An intensive study of the local region can give 
substantial training for his future tasks that he would come across. 
This training in good citizenship will make the pupil realise that it is 
within man’s power, by his continuous and untiring efforts, to 
control nature. The child becomes conscious of the fact that he is 
not merely an on-looker of the worldly drama but a principal actor 
on whose contributions, based on intelligence and skill, depend the 
destiny of civilization. 


The purpose of general education is that the students should 
employ sound thinking habits in meeting situations arising in the 
daily walks of life, They should be able to display attitudes of 
tolerance, truthfulness, sincerity and integrity. They should also 
recognise their place in society and should develop a personal philo- 
Sophy based on truth, logic: and understanding. They should 
develop and enjoy personal interests and natural man-made environ- 
ments. They should base their opinions, decisions and actions 
against the background of principles and store of knowledge. The 
aim is to train the fut 
eom of the great world stage and so to help him to think sanely 


ut political and social problems in the world around him. To 
the attainment of this hi 


the educator has his eyes focussed on the ultimate aim of education, 
the geography teacher Should give his contributions towards the 
realisation of the Primary aim of education by taking such measures 
" might ensure sound factual knowledge, a clear understanding of 
actual relationship and a keen discipline of intellectual powers. 


eptt of 


Correlation of Geography 


Reviewing the stages of its development one would come to 
know how geography gained importance among school subjects. At 
one time it was supposed to serve other subjects like a faithful 
maidservant. Later on, it was included in the syllabus for some 
specific reasons and thus gradually it earned an important place for 
itself in the school curriculum. 

Today geography is a link between the physical sciences on the 
one hand and the social sciences on the other. Consequently, it 
stands midway between the two. It is considered to be a liaison. 
A large part of geography is a natural science and the remaining 
part is a social science and the two are closely inter-related. Because 
of its relation with the social and the natural sciences, it equally 
appeals to a scientist and to a student of social sciences. The geogra- 
phy teacher should bring home to the pupils the inter-relation of the 
two. Modern geography focuses attention on man s physical, biologi- 
cal and cultural environments and on its relationship with his environ- 
ments. Thus it covers all the subjects within itself. As a result it 
renders valuable help to the interpretation of other subjects by 
preparing à Very wide background. No study of histoty, economics 
or politics is complete without reference to geography. 

In this material world education always lends itself to respond 
to certain important happenings that may take place in a given 
period. Since the subject of geography is very intimately related to 
most of the elements of the earth, its response to them is the greatest 
of all the subjects. It follows that geography is an important 
constituent of school curriculum. It is desirable then that the subject 
should be correlated with other school subjects. Another modern 
trend in the educational field is specialization, both in the subject- 
matter and in the methods of approach. The one great demerit of 
that knowledge is confined to water-tight compart- 
ments. Geography comes to the rescue of this drawback by acting 
asa bridge among different subjects. A geography teacher can very 
conveniently talk in terms of history, politics, economics, science 
and fine arts, provided he has made a thorough study of geography. 
Geography cuts across every school subject and enters into every 
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other form of the curriculum. To teach geography without its 
correlation with: other subjects is meaningless. 


Geography and Mother tongue : Geography provides many 
chances for exercises to be written in-the mother tongue. The geo- 
graphy teacher should aim at having pupils’ note-books in a langu- 
age which is clear, correct and to the point. He can lighten the 
burden of the language teacher if he devotes some time to the cor- 
rection of their language mistakes. Besides, literature on geography 
is best appreciated in the mother tongue. Similarly, the language 
teacher helps a lot by setting geographical topics for story, essay 
writing or composition, etc. ` Even passages for precis-writing may 
be related to geography. There are very lucid descriptive passages 
in prose which can be employed by teachers of both the subjects to 
break the monotony of daily routine. Even geography and langu- 
age answer-books may be inter-changed by the two teachers. Books 
dealing with travel, exploration and discovery may be encouraged 
for language study. When such books are read to pupils, they bring 


about better linguistic development as well as better acquisition of 
geographical knowledge. 


It is a common demand of the 
ducation should be useful to life. 
oblems that we set to the pupil 
- Besides, a mathematics teacher 
thorough understanding of a 
How best it would be if the data for drill 

subject of geography ? A mathematics 
teacher can find very us 


2 eful data in geography because the idea of 
quantity enters everywhere 


in his study. We always study in quanti- 
Population, production and distribution 


minerals and the volume of trade. Again, geo- 
graphy problems may be used for 


ical solution 


cher too employs graphs, charts an 
Statistical diagrams as the me fines. peaks 


Naturally, these can be best 
matics. In this connection it may be suggested that we have & 
special branch of geography 


Geography and History : Geography and history are, of course, 
most intimately related. ‘In fact 


they are twins, one stresses time 
and the other space. History studies People of different times an 
geography deals with the People of different places. Therefore 
historical facts can serve as à good basis for arousing interest for 
geographical studies. Similarly, geography offers explanation for 
historical actions of mankind. The geographical phenomena have 
à profound influence ‘on the course of history’; historical studies 
devaid of geographical background would be inaccurate and un- 
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scientific. World-is a stage on which man plays his part. Geográ- 
phy studies the world and history the action of the man on the world 
stage. For example, the expansion ofthe French and the English 
colonies in North America was directly controlled by geographical 
setting of the land. The whole story of their colonisation becomes 
intelligible when geography and history are studied together. Pupils 
will come to know why the French settled along the line of St. 
Lawrence because that was the only river that they could find that 
would lead them into the interior. On reaching the region of the 
great five lakes, they spread to the west, north, and south by culti- 
vating friendship with the Red Indians, who led them to the Gulf 
of Mexico by following the course of the Mississippi river. Similarly, 
the growth of London, Delhi or Lahore can be understood better 
by studying both history and geography. Ottawa and Washington 
are not necessarily the most suitable capitals for Canada and U.S.A. ; 
their importance as administrative centres is very largely historical. 
The nomadic habit of the desert people is also due to the geographi- 
cal factors. Germany and France are hostile to each other because 
of the existence of the river Rhine and Lorrain coalfields «s the bone 
of contention between the two countries. Lastly, both history and 
geography have a common claim on the equipment of the geogra- 

hy room and on the aids to teaching, i.e. maps, pictures and atlases, 
which are useful in the teaching of the two subjects in equal mea- 
sures. 

Geography and Arts: Even practical arts are correlated to 
geography. In a manual class pupils may prepare almirahs, map- 
holders, and map-stands, thermometer cases, pointers, map screen, 
cup-boards and other articles for storage and exhibition and also 
models of the means of transport. In a book-binding class, map 
repair work may be included. School gardening may explain the 
cultivation of agricultural crops and forests grown in different parts 
of India. In a painting class pupils may be asked to draw geogra- 
phical scenery, €.£. deserts, glaciers, rivers and forests, etc. Drawing 
helps a great deal in making maps and statistical diagrams. 

Handwork and Geography : In modern times handwork in one 

' form or the other is becoming a popular- subject because of its great 
utility in child education. Itis now agreed upon that manual skill 
acts and reacts very favourably on the intellectual faculties of human 
beings and is a sure aid to human development. The main purpose 
of including handwork in geography is to train the eye to accuracy 
and rapidity in observation. Such correlation will render the hand a 
very useful servant of the brain. At the same time it develops the 
latent powers of the mind. It will also inculcate habits of neatness, 
orderly arrangement and accuracy in observation and measurement. 
These habits will be of great use in the after-schoo! life of the child. 
In this way the correlation provides a training for good citizenship. 
Each subject extends a helping hand to the other. Sometimes geogra- 
phy may serve the purpose of 


handwork and at other times hand- 
work may function for geography. The project method is based on 
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the principles of correlation between geography and handwork. Same 
topics in geography can prepare the ground fòr some manual work, 
While a manual worker carrying on some manual activity may in- 
directly gather geographical information. There can be many geogra- 
phical studies arising out of handwork. When wood is used as a 
material for handwork, an earnest manual worker will have to study 
the different varieties of timber, the place of growth, the climatic 
conditions under which they grow, and their ports of shipment. It 
is pure and simple geographical knowledge. Similarly, a school 
garden offers excellent opportunities for geography lessons. , 

Material for Handwork : There isa great variety of material 
Which can be employed for geographical handwork. For younger 
children up to the age of 12 years, paper, clay, card board and light 
wood work are recommended. On the other hand, senior pupils 
may take up work in wood and metal. 


Important Principles : The following are some of the principles 
to be borne in mind in geographical handwork :— 


. 1. The material used should be within the pupil's comprehen- 
sion. 


It should be harmless and hygienic. 
It should develop a taste for handwork. 
It should be cheap and easily available. 


5. Pupils should have a thorough study before they actually 
start doing handwork. 


6. Asfaras possible, it should be pupil's own creation and, 
therefore, should not be over-directed. 

7. Yfasubstitute for some material has to be employed, it 
should be similar to the original in make and texture. 

Types of Handwork: Handwork may assume various forms. 
e training and manual training. Han 
y tems like paper, clay and card board 
modelling. By manual training is meant courses in wood, meta 
and clay such as school gardening, book binding, pottery and 
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Geography and Science: There has been so much correlation 
betwéen these two subjects that it has necessitated a common teacher 
for the teaching of these subjects. Lessons on physical geography 
are better understood by the knowledge of physical sciences. For 
example, principles of climate, topography, causes of currents and 
tides, rotation and revolution of the'earth, distribution of flora and 
fauna, the phenomena of earthquakes and volcanoes, weaiüering and 
erosion are the topics which are as much related to physics, chemis- 
try, botany and zoology as to geography. Similarly, the whole 
biological and zoological life is controlled by the chemistry of D 
and climate. Nature study, too, prepares the child for geographica 
work. All these sciences have a common theme with geography— 
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each studies it from its own point of view. Geography studies the 
distribution of rocks or forests or animals or men. Physical sciences 
study these topics, but from different angles and in greater details. 
Class excursions can also be utilized for nature-study lessons. 


Geography and Religion: There is a plea for widening the 
scope of the study of Geography in its relation to religion 
as wel. There is a close relationship between the two, because 
geography emphasises the influence of environments on the religion 
of a country. It is found that a large number of legends and 
beliefs in any religion are closely associated with geographical factors. 


Geography and Newspaper : Lastly we may note that geography 
is very closely related to current évents. A newspaper of today is 
very much a text book of geography. The current topics have 
another function to perform in that they give reality to geography 
teaching. Geography in its part encourages the reading of 
newspapers and periodicals dealing with world affairs. The news 
of the day can give a very good start for a geography lesson. For 
instance, the occurrence of a solar or a lunar eclipse is an interesting 
topic for rotation and revolution. In this connection it is desirable 
that the teacher should have an up-to-date knowledge of the world 
affairs through reading newspapers and books on literature and 
current affairs. Even wars can beexplained by means of geagraphy. 
All the defence and attack preparations are governed by geographical 
factors. Many new towns come into prominence because of their 
important strategic positions. 

Geography and Social Studies : The teaching of geography is 
being correlated with history to the extreme by substituting social 
studies for history and geography. From the survey of the recently 
introduced syllabi for social studies it is found that no place has 
been given for the study of physical and practical geography. 
Though social studies have a place in the school curriculum but it is 
universally acclaimed that geography should be retained as an 
independent subject and not to be a part of social studies. Geography 
should be taught in all classes of the primary, middle and secondary 
schools. 

It was Herbert who advocated a correlation of school subjects. 
Since geography can have very wide correlation with other subjects 
it has some dangers attached to it, for correlation means overlapping 
when the limit is exceeded. This inyolves repetition and waste of 
time. To avoid this overlapping, it is suggested that faculty meetings 
be held before the beginning of every school term. The geography 
teacher should always be in contact with the language, history and 
science teachers. If the same teacher teaches all the three subjects, 
this difficulty may not arise; otherwise consultation between teachers 
of allied subjects is most essential to avoid waste of time and labour. 
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Methodology and Methods of 
Geography 


d with 
The methodological revolution in Beography then development 
the introduction of statistical techniques and since then of methodo- 
upon development has piled. Regarding the importance thers echa 
logy it May be said that a methodologist, like any o 


be 

logy in 
With this in View we should talk about new methodo 
geography teachin - A fewr 


i eatest 
ecent years have witnessed the gr 
Innovation in the field of teaching methods. 


There are four aspects of geography teaching : 


l. A point of view built on a distinct methodology, bour and 
2. Its Philosophy ang motivation : know your neigh 
know yourself, 
3. Its Synthetic approach and, 
4. 


Its regiona] concept, the geo- 
The methodology in geography is the chief concern P limits © 
graphy teacher. There i d to. €ep ourselves within t EA being 
geography as far as Possible, Oré and more bu im and the 
employed and border line branch Specialisation is going fas advised 
i € teacher of geography is 4 eogra- 
Of the value of every a eke a 
graphical argument and shou thinking. 
Judicious use of statisti i uld help prevent loose man geo- 
Field investigatio basis of teaching of hur 
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graphy because its subject matter lends itself to be taught successfully 
through indoor and outdoor games, both of group and competitive 
types. Satisfactory teaching aids such as maps, pictures, films and 
statistical diagrams should be freely adopted in a geography lesson. 
The value of pictures is widely recognised and teacher should know 
to use them in actual teaching. Magic lanterns, slides, film strips 
are useful aids. The models like the one for demonstrating midnight 
sun phenomenon is a useful equipment. Thus the synthetic presenta- 
tion of the complex subject matter of geography depends on the 
methods like : 


1. Observation method. 
Excursion method. 
Laboratory method. 
Project method and 
Regional method. 


1. Observation method; A real impression of an object or a 
plan can best be gained through personal observation because the 
process of learning consists of two stages : 


(a) seeing or doing and 


(b) Thinking. Direct experience is an essential step to right 
understanding. 


By observation and action one gains first hand impression of 
an object. Then by thoughtful enquiry either consciously done or 
directed by some purpose the first impressions are changed into ideas 
of the properties of the object. Thus one begins to form a world of 
ideas from one's experiences. Thereafter by permutation and combi- 
nation of ideas and by constructive thought one forms a conception 
of things and events. In the study of geography in particular and 
other subjects in general, direct experience is the foundation for all 
knowledge. Consequently experience plays a double role : 

(1) as a basis for imagination to work on, as such experience 
should offer a rich, varied and extensive stock of impressions. 


(2) asa basis for the formation. of general conceptions which 
facilitate comprehension. 


Therefore, in teaching geography the observation method and 
exercises based on it must form an essential foundation for a part of 
learning if not for the whole of it. Pupils should be: made interested 
in local environment by allowing them to go out and to observe the 
actual processes OT phenomena, e.g the pupils may Observe the 
surrounding rural and urban areas. The information so gathered 
from the local environments will help to make them understand 
similar conditions in their own provinces extending to other countries 
of the world. It is most desirable that ihe observational work of the 

ils be carefully direeted and guided by the teacher, because 
pa young for this direct responsibility. The observation 
‘ary wide range and can be very conveniently employed. 
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method has a very 
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Itis one of the most effective and popular methods of teaching 
geography. 


2. Excursion method : An excursion arranged for the study of 
a part ofthe country onthe spotisthe most useful method of 
teaching geography. Excursions present the object in its natural 
colours. It is the best way to study geographical facts as they exist. 
These excursions serve a very useful purpose in the formation of 
character of a pupil so that he may not be a misfit in the society. A 
wise teacher can arrange a good number of opportunities of paying 
visits, at least, to local places if not to distant areas. When pupils 
are taken outthey may be encouraged to observe carefully the 
physical phenomena and the social, economic and industrial condi- 
tions. The easiest and the most important thing to observe is the natu- 
ral objects like the landscape, land formations and different types of 
soils. A journey of hilly area, to a river or of the sea-side may ee 
plain terms such as erosion, deposition, shells, grade and v shape 
valleys, etc. Similarly, a visit to a zoo may explain the habitation 
of plants and animals and the natural conditions required for there 
Thus a teacher can come across varied material for the teaching 9 
physical geography. Local journeys are as useful as travelling 1n 
distant lands, because a neighbouring town is as good an area as any 
part of country. Other places of interest for visits are the industrial 
and rural centres, factories, railway-yards and railway stations. The 
visit to these places will greatly help in the study of regional an 
economic geography. Similarly, mines and mills like coal, iron and 
manganese mines and the textile mill, oil mill and sugar mills are as 
educative as the agricultural fields in the rural areas. 


.,,, „The out-door observation work s 
With in-door work. The results of these visits may be expressed in 


im i i >a singer and an incessant talker. The 
aim is that learnin : n Should go together. The Bee cos 
i : Seography fosters such social virtues like co- 
nt eret MIU and group feeling. Whatever excursions 
anie „out the success of an excursion demands careful planning 
has been do the local old bring creditable success if the teacher 
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Pupils are provided with S is visited by students and also if 


t the | the Americans, who may be induced 
by means of questions to relate their experiences. Another alternative 
ável. It will be useful to mention the 
ET the railways, steam, navigation and 
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3. The Laboratory method: In this method pupils are active 
participants in the act of learning. They are not merely listeners to 
the lesson but are compelled to observe carefully or to perform the 
experiments with their own hands. They are supposed to describe 
each step of performance and to draw inferences from what they 
have observed or performed. ‘In this method the pupil has to make 
use of his hands or eyes or both. The object isto make the hand 
and the eye useful servants of the brain. 

The word laboratory implies three things : 

(1) learning by doing, 

(2) learning by observation and 

(3) learning by investi gation. 

The laboratory method in a broad sense means the individual 
work done by a pupil as in the case of Dalton plan or the Montessori 
method. The word laboratory is associated with the statement that 
the onus of learning falls on the individual. Physical geography and 
map-work lend themselves mostly to this method of treatment because 
the teacher and the pupil can both perform, as in a science subject, 
certain experiments based on scientific principles to make the 
topics more clear and illustrative. By performing such experiments 
the teacher tries to demonstrate the underlying causes. Just to give 
an idea, the following experiments may be quoted as examples : 


(a) To explain the cause of winds a lit flame may be placed 
at different places. 

(b) Formation of clouds may be explained from the evapora- 
tion of water partially from clothes and by a tumbler con- 
taining pieces of ice. 

(c) A magnetic needle may be used to show the directions of 
North and South. 

(d) Rotation -and revolution may be explained by rotating a 
ball round a lamp. 

A word of caution is necessary here. When some body is per- 
forming an experiment it is most desirable that apparatus used 
should be tested before hand and all experiments be rehearsed, 
preferably, under the same conditions, as those under which they 
will have to be shown. A calmness of attitude should be cultivated. 
Experiments should be striking, clear and convincing. Another 
example of teaching geography by laboratory method may consist 
of making models and maps of the various items studied, e.g. human 
settlements, races, animals, trades of countries and occupations of 
the people. Children may be encouraged to write accounts of 
geographical journeys and excursions. This method is an excellent 
means of aro a 

4. The Project Method : A project is “a problematic act carri- 


on in its natural setting". The project method is the 


ed to completi evolt against the bookish method in which students 


expression of ther 
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were spoon-fed with facts and information. A project is akin to 
real life and when scientifically carried out, demands initiative, 
self-reliance, skill and patience. It is because obstacles presented 
by the method are those which may occur in one's real life. 


Psychologically it is based on the principle of learning by doing. 
The child derives satisfaction whea he has achieved something. The 
project method encourages maximum amount of purposeful activity 
on the part of pupils. The second notable point about this method 
is that it employs sense and not mere words or symbols. Muscular 
activity is the essence of this method. It is also necessary that the 
materials used by pupils should be within their comprehension and 
means and that the project may lend itself to be completed 
within the given time. In this method every pupil shares the lesson 
in different phases and the method ensures sustained efforts on the 
part of pupils. The subject has a bearing on real life and there is no 
cramming at all. Lastly, it fosters social qualities such as co-opera- 
tion and the spirit of give-and-take. Projects may be individual or 
co-operative, large or small and they may be employed according to 
the mental age of the pupils. Following are some of the geographi- 
cal projects which can be conveniently employed in schools. 


Geographical projects may consist of running of a vegetable 
stall or cloth shop ; cultivation or ploughing of a field ; running of a 
house, a school, an agricultural farm, a post office, a railway station 
a grocer’s shop, and a stationery shop. Village and town markets 
are other geographical projects. Similarly pupils may prepare a 
weather record based on the climatic reading of the local area. 
Another type of project consists in the preparation of models of 
house, school, local region, means of transport of one's province, 


railway station, crop fields, hill stations, etc. For senior students the 
following ProJects are recommended :— 


.. (1) Making sand or clay models of different sections of the 
various river valleys, the Ganges, the Indus, the Narbada of the 
Irrawadi, 

(2) Life. in 
Desert region, E 


encouraged to sta 
world. 


the various parts of the world— Tundra region, 
quatorial region or Grasslands. Pupils may 
Be a play showing the life in various regions of the 


3) A hill Scene, e, 
line, a bridge, cultivated fie 
the human life, a post offic 


8. Simla, or Nainital, showing a railway 
Ids ; roads and other important features; 
( € or a church. 

. (4) Pupils may be asked to ic and distribu- 
tional maps of the local ar Poena cconomic an 


ea. In thi the must be 
Prepared to offer as much liio is case the teacher 


c as possible, particularly, in t 
collection of data from Various sources. d ó 


i (5) Setting and runnin 
Important and useful proje 
know how to run a museum, 


g of geographical museum is another 
ct of educational value, Pupils shou! 
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(6) Pupils may be encouraged to read papers and organise 
excursions. Thus, the collecting instinct which is not uncommon 


among children can be made use of. 
(7) Pupils may cultivate a vegetable or a fruit .garden. They 
may cultivate the land ‘and fence the fields or organise the sale and 


purchase of fruits and seeds. 

Sometimes efforts are wasted in an attempt to base the whole 
of geographical syllabus on projects. This is not very practicable. 
One or two projects per class per month will do. Let these projects 
be spontaneous and neither too ambitious nor too advanced. The 
project method trains the pupils in the exercise of invention and 
self-responsibility. The child gets training in research work also. It 

. also cultivates necessary social qualities. The greatest drawback of 
this method is that-it is rather scrappy and consequently gaps are 
left. Besides, there is no provision for drill work. j 


5. The Regional method. This is another method of teaching 
geography. It was Herbertson who gave impetus to this method by 
dividing the whole world into broad climatic regions. Now-a-days 
the natural region method has become the most common and universal 
method in teaching the regional geography either of the world or 
individual country or a continent. Herbertson based his classification 
onclimate and vegetation. This naturally means that nearly all 
geographical factors are taken into account. Geographers are of the 
opinion that Herbertson's classification of the world can be used ina 
modified form. His classification is of great value in sub-dividing 
the continents and in analysing the factors which influence human 
activities. Those countries which lie within these climatic divisions 
may further be divided into structural zones. In the study of a 
particular region there is a considerable scope for a varied method to 
be employed. Some teachers work back from human efforts as 

he physical causes, while the usual plan is to make a 


resultant from t ; usu 
start from physical geography. The following is the most common 


procedure. 

Location, structure, relief, drainage system and climate are first 
taken in a serial order and then, pupils are led through the biogeo- 
graphy of the region i.e. natural vegetation and animal life in relation 
to its human geography, which includes the study of agricultutal and 
pastoral occupation. After this, distribution of minerals and their 
exploitation in the development of industries are dealt with. This is 
followed by à study of population and its distribution, means of 
communication and the location of towns. Finally, the region is 
studied in relation to other regions of the world. The various natural 

he world as suggested by Herbertson suffer from some 


^ i oft : 
\ RS, The following order of natural regions may be followed:— 


(1) Arctic regions and hot regions. 
(2) Tropical forests and monsoon lands. 


(3) Temperate grass lands. 
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(4) Regions of Mediterranean climate. 
(5) Temperate forests 


It is desirable to begin with the region exhibiting the simplest 
and the most self-contained human life and proceed through me 
intermediate types of those that exhibit the greatest economic an 1 
political development. In dealing with each region, the advance o 
human civilization on earth must be stressed. The arctic epions 
present the most primitive type of nomadic hunter while the dese 
lands are more advanced both economically and socially. Similars 
the temperate grasslands will show a primitive type of nome ic 
pastoral people. The American plains show the influence of sett s 
conditions of mankind. The temperate regions present a greatly 
advanced society. 


By regional method we mean two things. In the first place, the 
whole world is studied by dividing it into natural regions. Secondly, 
each continent or country or district is studied under certain heads 
e.g. 

(a) structure 

(b) relief 

(c) climate 

(d) vegetation 

(e) minerals and 

(f) life of man. 


,, Thus, one may study the geography of Delhi or the Punjab or 
India or Asia or t. of the wand Peder these heads. To sum up, if 
the world as a whole is to be studied it is done through the natural 
regions and if any part of the world is to be studied one should 
ollow these heads. It is recommended that when pupils have studied 
regional geography of two or three countries e.g. Asia, India or 
Africa the students may be asked to study the geography of China 
or Japan or Ceylon independently with the help of a good atlas. In 
this study pupils may be required to prepare maps showing distribu- 
tion of population, minerals and climate. This study may also 
require them to prepare distributional maps and statistical diagrams. 
The regional method lends itself to independent’study and it can be 
resorted to individual methods of teaching. The method is orderly 
and systematic, Further, the work done on one continent trains 
the pupil in the general method by which problems of the other 
regions may be tackled. Above all it demands a study of human 
development on the earth and its extent in the world which is the 
essence of modern geography. The greatest demerit of this method 
is that there is too much digression and repetition as the student is 
Supposed to follow the same plan again and again. Thus there !5 
no advance in the outlook and insight. The scene changes but the 
method of approach remains the same. 


| 
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Regional Studies Through Time 


Concept of Region 


During the last two generations, the study of foreign 
lands has been loosely classified as regional geography. Thus 
areas are described as regions regardless of whether they conform 
to the definition of a region. Geographers have framed several 
definitions of a region so as to be of their comfort on every occasion. 
It is resolved that the region is simply an idea or a method to 
help in the study of the world. Hartshorne concludes that the aim 
of geography is to study the inter-relations of phenomenon on the 
earth's surface, their real differentiation and to give world com- 
prehension. To gain world comprehension, the geographer needs 
to divide the world from the very start to make the task easier. 
The earth’s surface is the only one region for the man to live on. 
In order to study the diversified environments of this region, the 
geographer searched for some ready-made units or regions to serve 
as manageable portions. The idea of Tegion is so personal that 
Odum and Moore collected forty definitions yet they failed to 
formulate any satisfactory definition of a region. In most cases, 
the regions are regions of relief and the other phenomenon like 
rainfall, temperature, soils, produce and population are considered 
subsidiary. Geiger has shown that a slight difference in the texture 
of the ground will affect the temperature, evaporation, soils, vege- 
tation and crops. This system of division based on relief has been 
in use since the 18th century when Buache found the earth's surface 
as consisting of river basins bounded by mountain ranges. His 
basic idea persists today with many modifications. One develop- 
ment is to take drainage basin as the essential unit and the other 
is to treat some mountain ranges as regions themselves and not to 
regard them as boundaries. So the major features of relief have 
formed the basis for regional division and this has proved so 
convenient that there is a tendency to play down its drawback. 


Nature is the main theme in geography. From ancient 


Greece until the 20th century many geographers have written a 
lot on the elements of physical geography like land, climate, the 


36 GEOGRAPHY TEACHING 


flora and the fauna, etc. During the 19th century it was felt that 
Physiography was having the human side as well and this developed 
the idea of ‘determinism’ which focussed attention on the significance 
of the physical environments on. Man and his action. Partly 
influenced by determinism, Herbertson divided the whole earth into 
climatic regions so as to distinguish the different climates and 
types of natural vegetation existing on the earth's surface. Unstead, 
on the other hand, started from the selected centre and stretched 
out as far as its boundaries shared the characteristics with the 
centre. Paul Vital de La Blache based his division on the 
distribution af population. 


The Compage 


Kimble is the greatest critic of the regional concept and 
condemned it as completely useless. He qualifies that collecting 
and analysing data about a region is a herculean task for one man 
and suggests that the work should be split up among several people. 
Hagget's method of ‘locational analysis’ for mapping phenomena 
by indirect observation was considered useful but cumbersome. 
Since 1951 most discussions about the region have referred to his 
criticism of the regional concept. Hartshorne, on the other hand, 
has considered geography as a cross section of a wide variety of 
disciplines and argued that the subject matter of geography lends 
to and borrows interest both from sciences and humanities like the 
bee sucking honey from every flower. 


As an alternative to ‘the regional method Roger Minshull has 
advocated the idea of 'Compage' as put forward by Derwent 
Whittlesey, who defined it, “as an uninterrupted area possessing 
some kind of homogeneity in its core, but lacking its defined limits, 
an area throughout which accordant areal relationships between the 
phenomena exist. Whittlesey followed Hettner's method of choosing 
regions with varying topics, but he wanted to avoid a rigid number 
of topics. Minshull on the other hand, has prepared a list of 
twenty topics but open to other possibilities. The inclusion or 
exclusion of a topic will much depend on the contents of the core 
and on the interest of the individual geographer. Minshull has 
further suggested to make certain topics the foundation for every- 
thing else with emphasis on human geography. Dryer similarly 
pointed out that just as vegetation can bind together climate, soil, 
and relief, so the economy can bind together human actions with the 
physical environments and has advocated that the climate being 
the resultant of relief and structure may be made the central topic 
in the consideration of physical geography. In short, Minshull 
concludes that the word Compage is used to represent one particular 
aspect of regional geography, to one particular type of region and 
to one particular method of working. 

The Systematic Geography 


The regional method has been uni 
; T i iversally adopted so fat 
because of its achievements but it seems incapable oh any furthet 


REGIONAL STUDIES THROUGH TIME 37 


development because of its inherent shortcomings. In consequeuce 
of growing criticism of the regional geography method, systematic 
geography is becoming a more respected branch of the subject. 
The two branches are, in fact, complementary and possess distinctive 
qualities. The regional geography is qualitative, complex, academic 
and subjective, whereas the systematic geography is ‘technical, 
logical, exhaustive and easy to comprehend. The systematic 
geography proceeds with one topic throughout the world quite 
separate from other topics in one place. The ancient giants like, 
Varenius, Humboldt and Ritter have endeavoured to recognise the 
regional and systematic geography as the two separate approaches 
to the subject but some overlapping has taken place unnoticed. 
The systematic geography may arrange its material on a regional 
basis, that is, by continents and countries, provided itis limited to 
one topic to be considered throughout the world. If a correlation is 
brought about between physical features and those of human 
geography, it will make the subject humanistic rather than an 
empirical science. 

One of the problems of the contemporary geographers is that 
of developing, disciplining and organising the subject so that it 
retains both appeal and respect. The old term, ‘regional geography’ 
inexplicit in itself may be unsatisfactory, yet the geography of other 
lands remains a necessary part of the general knowledge. So the 
phrase, ‘area study’ or ‘compage’ has been adopted. The term 
covers geographical work pursued in a well-defined area of the 


world. 

The compage method is also by no means perfect though 
Roger Minhull considers it to be the best so far devised. Hartshorne 
had offered something similar to the compage even long before 
Whittlesey but he was not satisfied and wanted some one to improve 
upon. He was nothappy to divide the world by a synthesis of 
topics because it would not result in useful concepts. He went to 
the length of discarding the well-known systems devised by Ritter 
and Hettner— Groups of specific regions ; by Herbertson— Natural 
(physical) regions ; by Stamp, Van Valkenberg and Unstead— 
similar to those of Herbertson and by James and  Passarge— 
Geographic regions based on vegetation. Herbertson's system of 
climatic regions is misleading in so farasit makes us believe that 
natural regions do exist ; that natural vegetation is the result of 
climate, soil and relief ; and that Man submits completely to his 
physical environments. Admittedly, this is not true over much of 
the earth's surface. Roger Minshull finally concludes "that there 
is no one definition, no one method of recognising, delimiting or 
describing the region. Just as the world is unique, justs as each 
continent or country is unique, so each: region is unique and 
requires a unique approach." * 
tfrom the paper "Regional Studies through the 


Time"; A problem in *Geographical Methodology" presented by the 
author in person at the International Geographical Congress held at 


Mor‘real in August, 1972. 


* This chapter is an extrac 
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Aids to Teaching Geography 


The existing system of ‘teaching geography in Indian school 
calls for a thouough overhauling as it is hardly carried out in the 
true scientific spirit. There had been a steady improvement in recent 
years, yet much has to be done to make the subject lively and 
interesting. Recently a survey was carried out to determine the 
status of geography among other school subjects in the school cur- 
riculum and to examine the aptitude of the students towards the 
subject. It was found that the students generally appreciated the 
contents of the subject but did not always appreciate the method of 
teaching. Further, they appreciated the geography lessons when the 
teacher had created interest by employing attractive teaching 
materials as the students then considered geography lessons relative- 
ly much easier to léarn. The need for improving the teaching 


standard in geography deserves special consideration to remove the 
existing shortcomings. 


It is deplorable to note that there isa lack ot understanding 
among the teachers as to the contents and requirements of teaching 
geography. It is also noted that very few of the schools have on 
their staff teachers trained in. geography with the result that some of 
the secondary schools have been obliged to entrust the teaching of 
geography to teachers with a poor knowledge of the subject. The 
lack of interest of teachers of geography in this direction has led to 
the neglect of the subject in the class room. It is also noted that 
geography sections of schools need strengthening in terms of equip- 
ment and qualified teaching staff if the schools have to function 
properly in the subject. The task for teachers of geography is two- 
fold ; to assemble the media by which decisions concerning ranking 
order of different learnings can be made and to select and organise 
study materials and experiences in geography that lead to the proper 
understanding of the subject. This can help geographical studies in 
schools to adjust suitably to new demands and new knowledge. 
Though some of the geography teachers are well-qualified, they are 
not well-trained in the art of teaching. Besides, the work-load and 
dearth of equipment and other facilities stand in the way of school 
teachers engaged in the teaching of the subject. The managing 
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bodies of the schools have displayed lack of interest about geography 
by allotting insufficient funds to the geography teachers for equipping 
the geography museum and geography room with maps, books, 
illustrations, photographs, diagrams, charts, mineral collection and 
many other teaching aids. 


The problem -concerning the teacher, the pupils and school 
management may be discussed at geography faculty meetings to 
devise ways and means of putting into practice the modern methods 
of teaching available through recent researches. Group seminars 
may be arranged for the benefit of school studenís for discussion to 
various topics of geography. In addition the geógraphical talents of 
the country may be invited for frank and free discussions on the 
subject. There should also be gathering of geographers and 
scientists of allied disciplines for an exchange of ideas on topics of 
mutual interest. This will certainly help the cause of geography 
and perhaps to a certain extent, may pave the way for developing 
geography as an inter-disciplinary subject. No academic subject 
can prosper without having strong societies and associations to 
nestle it. There are a few geographical societies at regional levels 
in our country each of them catering to the needs of the subject at 
the university level, but it is unfortunate that none of them finds 
favour with the development and methods of teaching geography in 


schools. 

The poor text books, ill-defined syllabi, slipshod method of 
cramming and the present day faulty system of examinations in 
India are responsible for confused teaching of the subject in the 
schools, which mainly consists of slipshod method of cramming. 
In a developing country like India, syllabi and examination system 

ised and school text books have to be changed to 
ds of a new eee nation. 
i hat geography text books should be written 
Hats, strong Y urged Ere iu demands immediate attention 
i hers. The 

tes of eography and professional geograp! 
ofnie aaar “testing geographical knowledge in schools is yet to be 
LH d. The tests should be framed with a view to creating necessary 
ae is'that in evaluating the answer papers 
hould be given to answers based on 
ded that unit tests, diagnostic tests 
test! ged among the students. s 
and performance h writi iginal stories and essays. The 
DD e rie encouraged to brief. answers to objective 
questions: isati f methods 

: f modernisation O l 

Geographical aids are the means 0 ces ae aTi Ot 


of teaching Geography makes the 
geography interesting and at : manner practical work 
lessons dry and ineffective. In inet ei cnowleged of 
has important role to play 1m developing 8°06 first hand eographi. 


the stud ield work in geo / EE er.:and. Field 
çal Ar and makes the subject easy t? und 
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` study and pictorial illustrations are of course an essential part of a 
geography- lesson, the latter being most effectively used when 
examined before and after lessons on a Particular topic. For actual 
class teaching, however, „itis generally agreed that black board 
diagrams built up stage by stage as the lesson proceeds, are the most 
effective means of exposition. Pictures have proved a valuable and 
attractive feature of the lesson as they provide materials for discus- 
sion. In the case of photo interpretation technique, the scale is an 
important factor. It is commonly agreed that the most suitable 


scale is of 1 : 20,000. Optical instruments for magnifying objects 


The development of -geography from a descriptive science to 
a branch of Tesearch which investigates the functions and structure of 


Variations in temperature, pressure or Tainfall. Then again, class- 
room sketches Prepared by the teacher can serve a good ground for 


—— 
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observational work. It should be noted that the best diagrams are 
prose which are prepared in the class and in the presence of the 
pupils. 

The map aids for visually handicapped students are in acute 
shortage because thay have to meet special requirements with regard 
to linear scale, size, the initial point of orientation on map, simpli- 
city, brailing and training in map reading. The psyco-physical 
survey undertaken has disclosed that visually handicapped pupils 
can discriminate symbols on maps more effectively and at a greater 
viewing distance if the symbols are in white against dark background. 
These findings may prove useful in preparing special type of map 
aids for students with defective vision in schools. For this purpose 
more emphasis should be laid on design and production of large 
scale maps in which form of symbols should be bold and clear and 
well-designed. The amount of information to be shown on the map 
should be limited so as to make it legible and easy to be reproduced 
and at a reasonable cost. 


Globe : A globe is indispensable, because it always conveys 
the impression that the earth is round. A globe may be as large as 
19" in diameter for the class use and as small as 4" for personal use. 
The slate globe may or may not have the outlines of continents 
drawn on them and it is very useful in earlier stages for showing 
directions, days and nights and motions of the earth, etc. 


Text-book : A text-book is a tool both in the hands of the 
teacher and the taught. A text-book gives continuity and cohesion 
to the teaching.process. A well-chosen text-book forms useful basis 
in the new lesson and affords material for hometask. Even pictures 
contained in a text-book permit putting questions on them. It should 
be clearly understood that a text-book gets out of date, and the 
teacher has to take special pains to keep his knowledge up-to-date 
and select only modern text and reference books. 


text-book is the most commonly used of all the teaching 
aids. ^to. fact text-books and note-books are some of many aids 
available to a teacher. But there is too much dependence upon the 
text-hook. The concept of the text-book has changed today as it 


is considered to be a course of study rather than as a source of infor- 


mation. A teacher should not depend upon à text in its entirety. 


i i i ding recitation 
hers are in the habit of following rea 
chai MA Which the pupils are made to read sections of the ien 
book nd repeat them parrot- ike. If such a technique 1s employs 
indiscriminately it will weaken interest of students. e mos 
can be usefully employed where some erop noaei fae P int 
is to be stressede The illustrations, pici um een 


ili r discussio Y 
text-book should be S should bé used for reference because it 


i her 
helps to gain an over-all view of the topic. Ames aic e 
has to set a text-book at one time or ur ER ERU 
will be important because the text-book so cho: en Wl et 
plan of teaching the subject in the class. In selecting 
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the teacher should give consideration to the reading capacity of his 
pupils. Some pupils read with difficulty and do not like to go 
through the books. In the same manner retarded students will 
need help of the teachers in the form of notes. The teacher should 
apply objective tests like the following, in evaluating a text-book 
for his class. 


1. The contents should be accurate and adequate for the age 
level and should meet the needs and interests of the pupils and 
should conform with the state syllabi. 


2. The concept should not be difficult or ambiguous. 


3. The iiterary style should encourage pupils to read the text- 
books and the vocabulary should be well-chosen. 


4. Photographs should be well-reproduced and should amplify 
the contents of the chapter. 


5. The quantity and quality of illustrations should be reason- 
ably good. ' 
6. The exercises at the end of a chapter should meet the 


demands of the teacher and should be closely related to the contents 
of the chapter. 


7. The general get up, appearance, binding, size of the book, 
quality of paper, the type and length of lines are other factors worth 
consideration.. 


Tests: The device of tests should form a part of teaching 
process. Tests can be used at the beginning, at the end as well as 
in between the year. Tests should never be used as a measure of 
‘uccess but occasionally, these may be given for determining the 
grades. There are many types of tests, one for almost every purpose 
COT 

(1) test of vocabulary ; 

(2) test of understanding ; 

(3) test of motivation ; 

(4) test for review and drill ; 

(5) test for achievement. 


Similarly test items can be grouped into three categories, purely 
verbal tests, tests which involve pictures and diagrams and tests D 
make use of actual material. Each type has its own values an 
limitations. 


The function and nature vf.the test, degree of skill and learn- 
ing acquired by the pupils and the way the test is to be. conductes 
are some of the factors to be considered before constructing a teso 
It is desirable that prospective pupil teachers should be very canman 
about using tests as a device of teaching test these should kill A 
interest of the pupils. It would be improper on the part of t s 
teacher to demand mastery of the topic by the pupils when tha 
topic was treated casually’ in the class room. This would cause 
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injustice to the pupils and they may develop hatred both for the 
teacher and for the subject. Variety and ample choice are important 
considerations because these factors reduce fatigue and give pleasure 
to the pupils. Variety provides opportunity to the pupils to display 
their knowledge, understanding and talent. The questions in the test 
should be direct and simple; the words used should be those which 
have been commonly used in the class room. 


Field Work : A class room has a limited space. The limited 
equipment of the class room have no comparison to the bountiful 
resources of nature cutside the class room. Nature can serve as a 
laboratory where the teacher and the pupil can carry out unrestrict- 
ed experiments upto any length of time. Field experiences are; 
therefore ,useful as they permit first hand study of actual objects and 
geographical situations. Field work awakens interest which the 
class room teaching cannot do so. Thus plants and animals can best 
be studied in the fields because their natural habitation is marred by 
artificial surroundings of the class room.'Similarly there are certain 
other geographical situation which cannot be studied in the class 
room because of size, inaccessibility and inconvenience. The 
geographical situations like contour maps, weather reading, 
waterfall and erosion, can be best demonstrated outdoor rather than 
in the class room. Experiences gained outdoors are basic whereas 
those acquired in the class room teaching are only supplementary. 
During field work, all senses are actively functioning and the obser- 
vation power is much emphasized because of direct contact with 
things. These first hand experiences are accurate and lasting. — Field 
trips for younger pupils can be arranged within the vicinity of the 
school because long trips require use of transport and money and 
involve many administrative problems. Besides, fd trips require 
advance preparation and are time consuming e ) mey requie 

ission from parents and school authorities. ccasionally, long 
Term d by senior students as they will be capable of 


i be arrange : 
ne Gs Mid ]t is, however, recommended that the teacher 
Should always anticipate the accompanying problem of transport 


ing à | arrangements 
i and lodging and should make all ar! 
Poterie oe riy is actually undertaken. There will be then 


no scope for disappointment. 


l0 


Aids to Teaching Geography Maps 


Maps: These are essential tools of the teacher. By these 
means the teacher can focus the attention of the whole class and can 
ilustrate better than by ‘oral description, Pupils may be asked to 
observe the water courses and land forms or the topography of a 
region. Although maps are limited in scope, yet they are of immense 
use in the teaching and learning of geography. Similarly, outline 


aon or plans may be used to explain scales, directions and posi- 
ions. 


Maps and their kinds : The importanee-of a wall map in a geo- 
graphy lesson is quite evident. It was strongly recommended by a 
noted educationist, Sir Hadford Mackenzie, that a map is the tool 
of the geographer and, therefore, no lesson in geography can be 
called complete without the use of a map. A map summarizes the 
main points of the lesson and saves labour and time even in the exa- 
mination. A geography teacher realizes that his lessons without a 
map are meaningless. Besides, more can be expressed in a single 
map than by volumes of speech or writing. Lastly, wall maps are 
Important because attention of the whole class can be easily focussed. 


There are various categories of maps and they are used according 
to the mental state of the pupils. 


(a) Picture maps—Y sung pupils can appreciate picture maps 
better. Therefore, in these maps the outline of a continent is drawn 
and the important features are represented by pictures, e.g. mountain 


ranges by brown lines, desert Scenery by a picture of a camel in a, 


yellow background. Even a simple picture does convey some geo- 
graphical idea. 

(b) Physical maps—At t+2 next stage brightly coloured physical 
maps are introduced. In these, low lands are shown by green colour, 
uplands by yellow and mountains by brown. In order that the pupils 
may understand the meaning of t! . -^ap, the following steps should 
be followed :— 


(i) Start may be made from te photographs of a well-known 
landmark. 


(ii) Aerial photo of the same object may be introduced. 
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(iii) Vertical photo of the same object may be shown. 

(iv) Map of the area may be presented. 

(c) Survey sheets—These are drawn on a scale of I" to a mile 
and are published by the Survey of India. Exercises based on direc- 
tion and scale, etc. may be set on them. These maps are available 
with the office of the Deputy Director, Map Publication, Maps 
Record and Issue Office, Survey of India, Calcutta. 

(d) Bathy-orographical miaps—These show heights and depths 
by means of symbols and colours. There is a very large variety of 
these maps and one of the following series may be purchased for 
school purposes : 

(i) W.A.K. Johnston's Bathy-orographical series of wall maps 
(of each continent). It can be had from Macmillan & Co. 

(ii) Philip's comparative wall atlas (world relation). Its agents 

are Orient Longmans Ltd. 

(iii) Complete set of Philip's comparative wall atlas. Each set 
contains eight maps mounted on linen to enable folding 
and arranged in a manner—Physical, Political, Tempera- 
ture, Rainfall (summer), Rainfall (winter), Natural 
vegetation, Density of population and Commercial 
development. 

(e) Blackboard maps—In order to save the trouble of drawi 
maps on the blackboard, these are a good substitute. The following 
series are available : 

(i) Outline maps of the States of India. 


i Gi) Continents of the world. 


(iii) Countries of Europe. 

(f) Atlas maps—An atlas is a great necessity for every school 
child. There are a ‘number of atlases available and any one of them 
may by recommended : 

(i) Bartholomew's Indian School Atlas. 
(i) Messrs George Gill & Sons’ Junior School Atlas. 


(iii) The Oxford Advanced Atlas. 
(iv) Philip’s Senior School Atlas. 
(v) Lyde's Atlas of Economic Geography. 


(vi) School Atlas— Survey of India. 
ul instrument. of 


i f 

It must be remembered that a map is a use 

i i fore bulk of the geography work should 
is d tegen D An atlas provides the skeleton 


be done with reference to atlas maps. the sl 
of the peopraphy lessons and geography teacher clothes it with the 


flesh of subject-matter. i 
here are other types of maps which are 


Memory maps—T y 
Wen individual dudents and these are known as Memory maps. 
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Their importance lies in that they afford a chance to students to give 
expression to their factual knowledge. 


Government of India are actively en 
graphical research in India. The Survey of India is devoted to 


Preparing up-to-date maps 
covering the whole country. The National Atlas Organisation is 


ised geological 
inch to 32 miles (1:2 M. approx.) 

Similarly, large. scale geological 
ile was done during the 
Five-Year Plan period. 
vernment of India is 
maps of India on the 
anisation. Recently the 


Ministry of Power and Irrigation has pr 
Valiey based on the Diagnostic Survey, 


v The Indian Statistical 
Institute has also prepared quite a number of maps for planning. 
The Indian Agricultural Research Institute has published the soil 
map showing distribution of 20 soil types in India. 

Maps may be classified according to (1) the scale of the maps 


they Show and (2) the Subject or theme they show and are called 
Thematic Maps. 


l. Scale Maps: Maps according to the scale are the 
following : 

(a) Cadastal Maps: These are draw. 
upto 25 or more inches to a mile. 


(b) Topographical maps: These are also drawn on a large 
Scale. The scale Tanges from 1" to a mile or four or more inches to a 
mile. The Survey maps fall under this category. 

(c) Chorographical maps: These are small scale maps of the 
various parts of the world Showing typical features by conventional 
Signs. The atlas maps fall in this category. 

(d) World Maps : 
the whole world, 


n on a very large scale 


These are also. small scale maps showing 


a 
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2. Thematic maps : These maps are classified according to 
some important features which they show. The main types are : 
(a) An outline map shows only the boundaries of the countries 


and continents. 
Tos 3) cs political map shows the political boundaries, states, 
districts, towns, roads and railways, etc. 
(c) A relief or physical or orographical map represents the 
nature of the land surface by means of contours and colour tints. 
P (d) A bathymeteric map shows the depths of the oceans with 
tints of blue colour. 
(e) A bathy orographical map is a combined map showing 
depths of oceans and heights of land surface 
(f) An ethnographical map locates the distribution of the 
races of mankind. 
(g A vegetation map is one showing the distribution of natural 
vegetation. 
(h) A biological map shows the distribution of flora and 
fauna. 

(i) A whether map is a map showing the distribution of - 
rature, pressure and rainfall for a short period only. piai 
(j) A climatic map shows either the distribution of tempet 
or pora or pressure a winds of a combination of all ee fer 

particular season as tor example, a map of India showi i 
summer temperature. n NDS wees 
(k) A distributional map shows the distributi 
modity or stock or crops. ignokgsomen coms 
(I) A commercial or economic map shows the area of 
: ) A Col : oduc- 
tion, distribution of exports and imports, densit f dn 
railwdys and other routes. y er popeie 
(m) A geological map shows the distribution of k 
logy is the science which studies rocks. dar 
(n A topographical map or ordnance survey map is a | 
scale map showing the details of topographical fetes aid 
drainage. 
(o) The international map is an ordnance survey map d 
on a scale 1: 1000,000. It is divided into sheets having itor 
scales and signs. Each sheet showing some parts can be fitted with 
other sheets to show the country as à whole. It is drawn with the 
co-operation of the various countries of the world. 


Atlases—National, Regional and Topical 


In 1909 the first comprehensive atlas of India wa i 
as a part of the Imperial Gazetteer, and it was revised in EN 
period of great activity In the field of specialised atlases commenced 
in March 1949 with the publication of S.P. Chatterjee's “Bengal in 
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Maps". Thereafter .a statistical Atlas of Madras province was 
published in 1949 by the State Government. In 1953, another 
atlas called “Bihar in Maps" by P. Dayal was published. In 1950 
India in Maps was published by the Government of India containing 
maps on the scale of 1: 15 M. The next period of activity was 
witnessed by the publication of the first National Atlas of India 
(Hindi Edition) in 1957. This was followed by a more comprehen- 
sive National Atlas. The Power Atlas of India. published in 
1956 shows electric power development and distribution in India. 
The School Atlas was published in 1961 by the Survey of India 
which comprises maps of the world, continents, neighbouring 
countries of India, States of India as well as physical and economic 
maps of India. During the last five years a number of atlases have 
been published. The National Atlas Organisation has prepared 
eleven plates of Transport and Tourism maps on scale of 1 : 1 M, 
in addition to physical maps of India on scale of 1 : 6 M. The 
Registrar General, Census of India, has published Census atlases of 
states of Madras, Orissa, Punjab, Uttar-Pradesh and Rajasthan. 
The Indian Council of Medical Research has published in 1964 a 
Diet Atlas of India on the basis of data supplied by the National 
Sample Survey of the Government of India. The Directorate of Land 
Records of Madhya Pradesh Government has also prepared an atlas 
on agro-economic conditions of the state. 

In this connection it may be pointed out that no sóoner the 
maps are published they become out of date because after partition 
of India the Indian toponymy is changing from time to time. New: 
townships and new districts are coming into existence and the 
states of Rajasthan, Assam, Madhya Pradesh, Kerala, Punjab and 
Maharashtra have undergone administrative reorganisations and 
new States like Manipur, Meghalaya, Nagaland have also come in- 
to existence. The Government of India have therefore set up an 
Advisory Boatd for National Atlas and Geographical names, 


MNMM—— 
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Aids to Teaching Geography :Audio 
Visual Aids 


Audio Visual Aids are the devices em loyed t: i z 
tutes for first hand experiences. These aids TA Ea MA 
senses of vision and hearing are comprised of : . uns 
(1) Educational Films, 
(2) Filmtrips and Slides, 
(3) Pictures, 
(4) Charts, 
(5 Models, 
'(6) Records and Tape recordings, 
(7) Radio and Television, 
- (8) . Demonstration, and 
(9) Maps. 
The audio visual aids are making their own ibuti 
educational methodology. Photographs and au ee d 
visual measures for presenting information about inaccessible la A 
and prohibited situations. Similarly, after a visit to an [PETS 
factory or to any geographical situation a film can present T 
summary of things seen, in the field trip. Photographs can th 2 
ive understanding about inaccessible geographical situations in far 
off situated lands and infrequent phenomena. The phenomena of 
Rainbow or Solar eclipse may not beseen when the teacher ipe 
to teach in the class but a photograph of it.can help recalling the 
pas se SUA studying the unnoticed details 
ictures permit comparison o variations in the ge Qe o Ie 
tions that might go otherwise unnoticed. BEORrE phia atte 
Audio-visual aids have certain limitations. The i 
ced from audio visual aids are incomplete, distorted, E a 
do not give any idea as to the size of the object. Sometimes a EE 


is distorte! 


the most as these are generally distorted making mountains look 


P 


x Atari or 


-— 
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"higher and steeper thari they are in reality. The distortion in a 
geogtaphical model is so conspicuous that pupils get wrong concepts 
of the size and dimensions of the objects. Models may also give 4 
wrong idea of the material of which it is made,of. Pictures may be 
circulated among the students for study but many of the audio-visual 
aids require to be projected by various devices like Hand Viewers and 
Magic lantern, Epidiascope Film projectors of different kinds, Tape 
rTecorders and phonographs. It is natural that the teachers should 
understand the operation of these devices. Despite their limitations 
audio-visual aids form an integrated part of the learning process. Of 
course, these aids are not meant to replace but to supplement first 
hand experiences. Another consideration is as to the type of audio 
visual aid to be used. Since all these aids have limitations special 
care should be taken while selecting a particular device for a topic. 


1, Educational Films : Films are of great educational value to 
geography students. The still films are perferable for showing some 
Processes—e.g, the manufaeture of cotton or the modes of irrigation. 


the exhibition of a film proceeds s 
une . No e should be wasted 
adjusting the sound or arranging the screen. The whole a paratus 
Should be tested beforehand. After the film show, discussion shoul 


be encouraged so that pupils may ask questi i hich 
` estions on the points whi 
confronted them. y z nhe poj 


is possible to develop a library because of the case with which these 
can be stored. Slides can be had from many sources. The large 
Slides are usually in black and whité and cover photographs and 
diagrams. The smaller slides are generally in colours and are made 
from photographs. Slides oe be purchased in pieces or in sets. 
These can also be prepared by hands and such hand made slides are 
Instruments of self-expression for many pupils. 


Cr ————  dÀH—————— — d Á—— ——— — 
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3. Pictures: The underlying idea ofthe use of pictures was 
realized by Commenius who wrote a book namely, “Orbis Pictus” 
‘based on this principle. A picture is a formula of the geography 
teacher. Besides, a picture always appeals to the imagination of the 
pupils. Great importance is attached to the use of picture in geog- 
raphy teaching. Pictures help to make many phenomena clear and 
their study more interesting. A single well-selected picture makes the 
topic far clearer than a long description. It is not easy to describe a 
glacier to a person who has never seen it. Pupils may understand the 
cause and effect of the formation ofa glacier but they will not be 
able to appreciate its size, its appearance, its colouring and its setting 
from a verbal description, while a picture of a glacier will enable 
them to do so to a great extent. The teacher should seek the co- 
operation of the pupils in the collection of the pictures. Even 
advertisements and cigarette cases may be utilized by younger pupils. 
These pictures may be mounted on card-board or plywood or tin. 

Pictures have anumbei of advantages in that these are cheap, 
easy to procure and store. These are good substitutes for inaccess- 
ible objects of which the pupils cannot have a first hand experience. 
The greatest. advantage is that a picture often shows objects in its 
natural surroundings. These are more suited for individual study 
than for the class use. These pictures may be stored in a folder 
having a topic heading and the folders are then classified alphabeti- 
cally. 

It is good to keep an index of pictures. Pictures may be handed 
round the class or projected by an epidiascope or a magic lantern. 
Pupils may be told what to look for because they require guidance 
and direction. It may be noted that the description has to supple- 
ment the observation of the pupils. A picture, ‘when displayed 
should be followed by a series of well-arranged questions: relating 
to it. These pictures may be gathered from the following sources :— 

(a) Magazine— Pictorial Educational magazine, Geographical 
magazine, and National geographical magazine. 

(b) Official publications—Publications of Government Offices, 
Meteorological and weather reports. 

(c) Newspapers and Periodicals : The Times, The Manchester 
Guardian, The Daily Telegraph, The Times Educational Supplement, 
Life, Fortune, and lilustrated Weekly. 

(d) Advertising brochures of Shipping, Railway and tourist 
agencies. — 3 

(e) Discarded books and magazines. 

(f) Postage stamps. 

These pictures may be classified under certain heads like the 
following :— 

A; Towns; B. Physical Geography ; C. Natural vegetation 
D. Cultivated vegetation ; E. Minerals and Industries ; F. People 
and their Modes of life ; G. Animals. 
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In order to make a successful use of pictures, the following 
principles may be borne in mind :— 


(1) Always maintain an index and a file. 


(2) Large pictures may be mounted on a wooden frame of 
plywood and small pictures may be mounted on butter muslin to 
avoid wear and tear. Pictures which are to be handled by the pupils 
frequently get soiled and they should be mounted on cards. 


(3) To display small size pictures—make use of some projecta 
ing apparatus. It is for the teacher to decide as to what size © 


pictures are to be used as it depends on the\number of pupils in the 
class. 


(4) The teacher should always describe the picture and explain 
to the students the things to be studied therein. 


(5) Each pupil should have a free access to the pictures. 


(6) After a picture has been shown, questions should be set 
on it to sharpen their memory and enrich their imagination. 


4. Charts: Charts constitute a standard equipment because 
of their several advantages. However, these should be sparingly used 
because of their serious limitations. Most charts represent a statis- 
tical diagram or a series of diagrams which may be difficult to 
understand. Charts require less effort for presentation than slides 
because these may be left up to any length of time although these 
have greater difficulty of storing. One consideration is that charts 
should be large enough for general class use. Language should be 
readable, printing should be distinct, and colour should be effective: 
A chart should be simple and too many details should be avoided. 
Charts should be hung on the best-lighted wall. If it is to be hung 
on a stand, the teacher should check its visibility from different 


corners of the room. Charts can also be made by pupils without 
much trouble. 


3. Models: Models are preferred to pictures and diagrams 
because they introduce a third dimension though they suffer from 
the same limitations. Models are of different types. They may be 
diagrammatic to emphasize a selected feature, or operative to show 
the motion of the parts. Similarly, scale models are meant to show 
the appearance of a real object and display models are designated tO 
represent structural characteristic. A model should be large enous 
to be seen clearly from all sides of the class room, whereas smaller 
models can be used for individual study. A model should be simple 
but at the same time it should resemble the real object. The mode! 
should be selected according to the age level of the pupils. It !5 
economical to have models made in the class itself because com 
mercial-models are usually very expensive. Besides, it will be 2” 
advantage to make model to fit a Specific situation, because such 
models may not be available in the market. The making of mode s 
can help a completion of project which can give a great satisfaction- 
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The models are mostly made of clay, plaster of paris, paper 
mache or laminated paper efc., usually prepared by hand and then 
painted. This is a cumbersome method. At present the relief models 
are being prepared by moulding with a metal die. Map details are 
printed on the plastic sh'ect, before moulding. This process is costly 
and time consuming, and at times the result produced are inaccurate. 
In Japan a new process has been introduced which comprises 
following steps. In the first instance the exact pattern of each 
contour is transferred from a map to a sheet of metal by photo and 
lithographic etching on the metal. These sheets are cut to the 
shape of the contour patterns and are laminated together in correct 
position. The original model is thus prepared from which any 
number of copies can be obtained by moulding a plastic sheet with 
thig original. Clay modelling has several uses in geography parti- 
cularly for illustrating land forms. Plasticene, which is available in 
different colours has similar uses and ‘the combination of one or 
more colours can give a contrast and touch of reality. Plaster of 
paris is however. excellent for permanent models because it is a 
versatile material and can be subjected to any process. Tools 
required for these models together with the material should form 


part of a geography room. 

Clay modelling is the cheapest and the easiest form of manual 
training in handwork and is, therefore, generally the first to be 
employed in the education of the child. It can very easily illustrate 
geographical topic. The child can quickly understand such terms 
as, an island, an isthmus and a cape if concrete models in clay are 
shown. Itis also a good exercise if children prepare models of clay 
exhibiting some geographical phenomena: Children may prepare 
models of clay showing the rotation and revolution of the earth, 
distance of the earth from the sun and phases of the moon. Let one 
of the clay balls be painted yellow to represent the sun, a white one 
to represent the moon and a brown on the earth. Pupils may prepare 
topographical models to show the knowledge they have acquired of 
a place or of life in any region of the world. For instance, a project 
may be set on preparing models showing the desert scenery. It will 
consist in spraying sand in a wooden tray, and making models of a 
camel, a desert-man made of a clay, a spring and a tent, showing an 


oasis in the desert 

Ina similar manner, paper cutting and folding may be associa- 
ted with some geography lessons. For instance, children may prepare 
balls by folding and refolding paper of a squared length. If the in- 
side half is painted black and the second half white it will serve as 
both a good game and a good apparatus to explain the phenomenon 
of day and night. Another piece of work connected with paper 
folding can be the repairing of maps by the students. Handwork 
may also serve geography lessons by supplying apparatus for the 
geography room and for field work. Wood and metal work may be 
combined with free hand sketching of maps, and making stencils of 
different continents and countries. There are many simple instru- 
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ments to be employed for illustrating geographical topics. These 
can be conveniently Prepared by students in a manual workshop. 


Some of these apparatus are picture frames, map stands, thermo- 
meter stand, pointer and plane table, etc. ' 


6. Records-and Tape Recordings: Records are not much in 
use because of their high cost. However, they should be used by 
Schools which can afford to spend. Similarly, a 
recorder is a versatile machine and can be emploved for broadcasts 
on geographical topics. Tapes can be easily edited and the portion 
clipped can be joined with ceilulose tape. 


lave prepared series 


p cu ds of geography, science 
and mathematics, Television should be considered as an aid and not 


as a substitute ofa teacher. Itis a medium for mass education 
only and not for individual work. 

8. Demonstration : Pupils may be m 
experiment performed by the teacher 


hich lend themselves to practical. work 
and nights, condensation, 


bos €y serve several functions. Demons- 
na ‘ons are generally confused with experiments. In an experiment 
: e result is not known. Demonstrations are usually presented by 
eachers, Demonstrations arranged by pupils, either acting alone 

emonstrations may be 
: $ 1 „nany Ways: to set up a Problem without 
previous discussion ; to illustrate a point ; to help solving a problem 
and reviewing an experiment. A demonstratio: is economical in 
regard to time. The teacher j 3 pra ati 


ped by sight and sound be- 
ast. A demonstration will be most 


€ enough to be clearly visible. It is also desirable to 
tion by modifying basic techniques, 
laughter and exclamation and relaxation 
Pupils to sit tight and attentive for 
hold attention of the pupils it is necessary 
articipation and co-operation. 


12 


ee TE 


Syllabus in Elementary Schools 


The teaching of Geography at the nursery and kindergarten 
levels should be quite informal and the teacher should simply try to 
awaken geographical interest in the child. Stories which have a 
geographical meaning in them may form the basis of study such as 
the stories of Ramu the farmer, Raju the miner and Koojak the 
Eskimo. The pupils are introduced to the animal world as the lion, 
the elephant and the camel. In the clay modelling class they can 
prepare models of plasticine which can convey geographical ideas. 
They should be led to have a cursory glance at the nature around 
them, to give them an idea about the geography of their neighbour- 


hood. 

In the primary classes the aim should be to introduce the 
geography of one’s own country to the young child through the 
medium of.things he sees in his everyday life. The text books should 
tell.in very simple language stories of people who live under different 
conditions in different parts of the world. In addition, descriptive 
illustrations and photographs of simple models be given so as to 
acquaint them with the subject of geography through stories. The 
text books should tell tales about the people and the lands in which 
they live, like the tales which friends narrate when they return home 
from distant journeys during which they have seen many new things 
and people. The stories should also tell something about the 
topography of the country and how it looks like. These should 
include topics about the kinds of trees and plants which grow in their 
countries and why they grow there. Stories may describe the people, 
occupation and howithey move about from 
one place to. another. The children should learn about trade from 

ly across the seven seas carrying 


all sorts of useful things which we-have in surplus and which other 


people want, and how these people send us back 
Pupils can also learn about climatic conditions and 
tion from these geographical stories a 1 
cool and sometimes cold; why the rain falls and why the wind ns 
from one place to another. The pupils will know how muc a 
falls in any place and whether the land is fertile and how some plants 


56 GEOGRAPHY TEACHING 


flourish in hot and rainy places and fertile soils while in other places 
these do not. Thus at the end of the primary class the pupils should be 
fully introduced to the subject matter of geography and should know 
what geography is through a series of graded text books of geogra- 
phical stories. It will be of an advantage if the stories are followed 
by developing questions so that before jumping on to the next topic 
the previous lesson is thoroughly understood and revised. Some of 
the illustrative exercises are the following: 

1. What is the name of the land in which we are living ? 

2. Are there any big mountains or rivers near your school, 
and if so, what are they called ? 


3. What is the name of your village or town and what other 
villageh or towns are there near it ? 


4. Drawa picture to show how you would find the points of 
the compass. 


5. Who are the chief people living in your country ? 


6. What is the language spoken by the majority of the people 
of the state ? 


7. What animals help people in the country ? 
8. What is the chief foodgrain you tse ? 


9. How does your father earn his living ? 
i "n Name the things sold by a Shopkeeper in your neighbour- 
ood. 


ll. Of which material is your house built ? 
12. Make a model of clay of the house yo ing in, or 
the one you have visited, 7 ipi 


13. Name three types of foodera; i 
and collect samples of ARS SPP hee i dais 


14. What kinds of fruits d i i 
Oe tere S do you like the best ? Draw pictures 
15. Name the different kinds of d 
— 9! dresses worn by the local 
16. Name fifteen things you use Which are made in your 
country. 
17. Nam 


oom ame ten things which you use and Which are made in 
other countries. 

18. What are the chief 
have ever travelled by any 
journey. 


modes of travelling by land? If you 
of these modes, tell the Story of your 
19. Makea clay model of a range of hills and a coastal plain. 
20. Draw a sketch map of India showing rivers like Ganga, 
Jamuna, Brahmaputra and their chief tributaries. 


21. Draw pictures of a forest and a village, 


E. 
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The syllabus in geography for the primary school is to be 
designed to give broad guidelines rather than to form a definite 
syllabus. At this stage certain geographical facts and principles 
have to be fully grasped but the main objective should be to stimu- 
late pupil’s interests in the life of the people and distant lands. It 
is, therefore, most essential that the teaching should proceed through 
study and observation. The following are the minimum require- 
ments of geography syllabus of a primary school. 

1. An elementary knowledge of the common terms used in 
geography, like mountains and plains; rivers and lakes and oceans 
and seas, etc. These terms are to be taught with the aid of sand tray 
and clay models, pictures, and illustrations from the local regions 
and homelands. 


2. Meaning of a map or plan. 

3. Geography of the locality in which the school is situated 
leading to the geography of the state. 

4. Elementary principles of the geography of India in oltlines 
in relation to other countries of the world. 


PRINCIPLES OF SELECTION 


1. Aims of Teaching : The first principle which governs the 
framing of the syllabus in geography is the aim of teaching the 
subject. The primary aim of teaching geography is to make the 
child a true citizen of the world and to enable him to study world 
problems in a dispassionate manner. Tn order to broaden his outlook, 
factual knowledge is the most potent factor. It is generally agreed 
that bare facts form an indispensable part in any branch of 
knowledge. Dates, names of places and records of events are the 
essentials in history. It is on these facts that the subject is based. 
In order to build a strong house of knowledge of a subject the learner 
form a strong foundation. Therefore, 
lected in the study of any subject, but it 
ment of studying a subject. What is 
ually true of he face et 
eogra are of a greater importance and more asting va th 
those AE other Aet For instance, facts about he comp 
and preparation of carbon siono Tr E ran me M 2 ath 
War hz lesser meaning in the life of a , 
RUP Moin: Everest, or the Nile or the Ganges, because these are 

' interest. Of allthe ROBAR 
i be greatly emphas 
: enl Should have learnt i Me 
geographical features. But in learning facts, disc ute ise 
used for judging their relevancy. Te eat on eher finds some 
of these piace nam E i ot hesitate to seekdhe help, 


di i nunciation, he should n He 
Ha QM teacher. Thus geography and language will, De 
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correlated and pronunciation and spelling properly diilled. This 
will create a geographical atmosphere and add reality to the subject. 
However, all facts are not of equal value. Some are so indispensable 
that they demand Permanent attention. Such facts occupy the same 
Position in geography as formulae in mathematics. The framework 
of geography consists of such main facts as the distribution of oceans, 
continents, their relative positions, distribution of mountains, rivers, 
seas and climatic conditions, main routes and important towns. These 
facts form the skeleton to which the flesh of geography is attached. 
There are other facts which are of temporary value only. While we 
may not take pains to have a permanent grasp of these but the 
student has to search for facts. Training in the use of-reference books 
and atlases is also important. The third category of facts have to 
be forgotten when they have served their purpose. 


2. Mental capacity : The child in the early stages is very rich 
in imagination and memory and the instincts of wandering and 
curiosity are prominent in him. Therefore, the teacher's duty is to 
develop all these innate faculties by providing suitable material. 
Facts should not only be learnt but also must be clearly compre- 
hended and understood. As remarked before, .facts are best learnt 
by the sheer force of memory which is Very strong in young children 
but the right understanding of them is possible by studying the rela- 
tionship of one fact with the other. When facts have been under- 
Stood they have to be fixed up in mind by reproducing them in the 
form of maps and diagrams. Since the relationship that exists bet- 
ween one fact „and another is universal they are called the general 
Conceptions or ideas or principles. For instance, the relation between 
temperature and Pressure wherein the pressure falls with the rise in 
temperature and vice versa is a universal principle. The collection 
of these principles in the mind constitutes intellectual power. There- 


ore, intellectual power rests on a cl T ral relationship 
for , ll a t ear grasp of gene 
This intellectua. power becomes a necessary instr me 
S; nt for learning 
y instru o 


f 3. Intellectual development : The child 
intellectually because his experience: 
crete objects have to be introduced. 
pictures have to take their place. 


is not much advanced 
s are very limited. Therefore con- 
If that is impossible, models and 


4. Map work : Mapis the chief instrument. of teaching and 
learning geography. The aim is to enable the child to read a map, 
write out a map and think in terms ofa map. Therefore introduc- 
tion to map work must be made at this stage. For instance the idea 
of a scale and its application and its use must be introduced to the 
Students of the elementary school. Simple plans based on the com 
prehension of scales may be prepared by the pupils. The hand an 
€ye should serve as useful servants of the brain. Therefore, pupils 
must be acquainted with the elementary instruments of weather. 
They should be given practice in talking thermometer and baro- 
meter readings. They should also be taught the use of a raingauge. 
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5. Physical geography and principles of climate : Climateas 
the chief means of dividing the earth into natural regions. The 
regional method of studying geography is followed in the senior 
classes. It is, therefore, necessary that principles of climatology and 
weather are emphasised at this stage. Models, observation of climatic 
phenomena and use of simple apparatus are useful aids to teaching 
at the elementary stage. Local geography should form an important 
part of the course material of the primary school syllabus. It 
prepares the ground for the senior course because a child is more 
interested in his own land than that of others. Everything should 
be taught according to its bearing on human life. The human 
geography limits the vast scope of geography for school purposes. 
We must explain the action and interaction of man and nature, as 
this is the modern concept of geography. In teaching this geography 
descriptive and narrative methods should be adopted and stress 
should be laid on the importance of man in conquering nature. 


6. Exigencies of time-table and staff : Factors like the amount 
of time available and the number of geography teachers on the staff 
must be taken into consideration. Geography is a practical subject 
with its own methods of teaching and. therefore sufficient time is 
needed for its thorough study. The time allotted to this subject in 
the elementary classes is from 60 to 107 minutes per week. This is 

ld be increased to 120-200 minutes per 


quite inadequate and shou 
Sc d envi t| AIL student 
conditions of climate an environment : _ students 

our T heir social and physical environments 


are not brought up alike andt psicalen eer ts 

i i These things must be borne in mind. ere is 

rea aa p pen the different locks of the geography 

to be stressed at a paruni ean 

d and made clear. 

articular method to be followed must be note 1 

p achen should always try to adopt the acis to the needs a 
the class. Efforts should be directed to group together a numbe 


related facts rather than to present them in isolation. 


OL 


dy of the principlés o 
Based on the study e prd ma 


the elementary school cours 

following classified heads :— 
I. Human Geography A 

2. Homeland or local Geography. 

3. Weather observation and physical Geography. 


4. Map-work. 
1. Human Geography 


The syllabus should 
citizenship. It should ma 


no master key which can o 
course. The particular point 


f selection. of syllabus, 
y be prepared under the 


i i healthy 
i aring the pupil for. 
e^ the interdependence of races 


HING 
m GEOGRAPHY TEAC 


is an instru- 
Thus it is a means to an end. end The 
aterial for a broader study of the man adena 
phy teaching is more cultural tha 


e onomic 
IT struggle, and finally their social, politicat and Sin. ip 
Progress. We study everything from the child's point o se types of 
Cause the child hac to spend his life in a world of diver: ith other 
human beings. He has to establish new relationships existence 
Consequently, he must develop the spirit of S thers * 
and of ‘knowing and feeling the actions ‘child who 
ld be so adapted as to meet the needs Wu The 
is leisure in the company of other human improvi? 
child should gain Something so as to ennoble his life by i en. c 
I$ own standard of living and that of his fellow country coblems “i 
grasp of economic, Political and racial PTO) wi 
the world, geographical k 
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(1) to emphasize the infiuence of site and location on tke 
lives of inhabitants ; 

(2) to show the influence of contacts made with the near and 
distant neighbours and to adduce the development of the native 
inhabitants. 

One important question that faces the geography teacher of 
the primary classes is how.to link this study with that of the sub-re- 
gions. The best way is to send out students to the neighbouring 
districts. It is because a neighbouring district is as much a foreign 
country for them as Europe or U.S.A. Thus students of Delhi may 
visit Nagpur and Calcutta. In this way the home district becomes 
a background of reality which will facilitate the formation of a true 
picture of distant areas. We usually start teaching of the regional 
geography of states in the 4th class because this is the most oppor- 
tune time for its inclusion. It conveys the idea of man's relation- 
ship with ‘his geographical environments beyond his daily life. 
Pupils will understand the meaning of the terms like cultivation, 
ploughing, irrigation, harvesting, spinning and weaving relating 
to textile industry. The teacher will realize that his early work in 
connection with local geography will greatly serve as an introduc- 
tion to the principles of human geography : which is defined as a 
“response in human activity of environmental conditions”. Secondly, 
with the teaching of local geography (home district and homeland), 
pupils will form some ideas of regional geography, which is largely 


based on physical condition. 
3. Weather Observation and Physical Geography 


Observational work which has already been started in the 


kindergarten class will play an important part in the primary 
classes and onwards. Therefore nature study becomes indispensable. 
As soon as the points of compass are understood, pupils may read 
the weather-cock and record the directions of the wind. They may 
even construct à wind-vane. Rotation and revolution may be taught 
lasticine model of a man standing on a slate 
before a lamp. While this topic is going on, 
terms like Equator, Tropics, Arctic Circle 
he position of the sun at the 
e and Longitude may also be explained 


the teacher may explain 
and Antarctic Cire ; 
solstices. The terms Latitud 


here. 1 se : 
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E nest point ee child place his hand first flat against fire 
tene. ide vays and he will pick up the idea about the amount of 
and then m ze 2 laces. As far as possible all instances which may 
heat at di penu of teaching physical geography should be given 
arise m V of local geography. Slate globe is a very good instru- 
from a stu y ) hysical geography. In the first place, children 
ment for teaching P mes of continents and oceans 


T 3 ate globe, the na I ; 
xil ea ane m Samples of islands, bays, isthmuses, and 
an 


62 GEOGRAPHY TEACHING 


peninsulas by relating them with their own models which heve p 
prepared with reference to examples in the school locality; PS 
slate globe will facilitate the understanding ofthe pes Ed 
earth. Even such abstract terms as Axis, North and Sout Pol 
and the Equator will be easily understood. Once these geograp Will 
terms have been grasped, the study of the points of compass E 
not be a difficult thing. We can show how facing north and ree 
means facing north pole and south pole respectively. We can rd 
pupils in what directiods lie Japan or America. In order to in P 
duce realistic understanding, let children draw a line on the floor 1 
noon along the shadow of a stick fixed vertically on the ER 
This will give them South direction towards the sun and Nor 
away from it. A bisector of this will give East and West E 
Their intermediate directions e.g-, North East and North Nor 
East, etc. will not be difficult to draw. The next task will us 
orient the objects in the class-room e.g. doors, windows SS 
almirahs. Then go out ofthe room and orient the objects on n 
field i.e., entrance gate, hostel, headmaster's office, etc. After t 
eclipses may be taught with the help of two balls. 

With the passa 


ge of time and with the growth of observation 
power made, 


the teacher should illustrate the directions and kinds o 
the wind prevalent in the region in different times of the year. 1n 
may also learn the elementary principles of weather. At intervals, 
pupils may be asked to measure the height of the midday sun and rs 
may also note the time and direction ofsun-rise and sun-set.. s 
will be a good practice if the teacher encourages them to maintain 4 
weather record. This will teach the general principles of Physica 
geography. After the directions have been learnt, the causes of win 

and rain be dealt with next by referring to the rise of burnt scraps 0 
Paper after they are heated over the fire. The draught between the 
open air and the fire-place is a first hand example of the movement 


of winds and breezes. Similarly, we can Proceed to the principle 9 
water cycle with reference to dail 


£ observation by the pupils e.g. the 
drying of clothes. This will dine them the ends of the words 
. evaporation and The resultant formation of clouds 
strated from the boiling of water in a kettle n 
TOPS of water when ice is put in a tumbler. The 
teacher should point out. how rivers are fed by rain and rivers in 
where from w 

r s and thereby it completes the water cycle. As far 
as possible, all quotations should be made with reference to a study 
of the homeland s accompany this work. 


like water-parting, spring, and erosion are best learnt with the aid of 
models, pict 


dels, ures and other illustrative material. The working e 
Spring is best illustrated by putting a layer of porous sand on the t T 
of plasticine or clay layer. To illustrate the erosive work of a I 
muddy water may be collected and the sediment allowed to settle- 
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The formation of a delta may actually be demonstrated on the 
ground. Tides and estuaries may also be taught at this stage. 
The class should be taught how the rising and falling tides help the 
incoming and outgoing ships. lt is suggested that the teacher must 
have surveyed the local area and thus he should present it in the 


form of a series of maps and models. 


4. Map-work 


Along with work on the slate’ globe will go exercises in map- 
work, These will consist of simple description of the school locality 
for locating the cardinal points for elementary map-drawing. It is a 
usual plan to introduce children of urban areas with 25” to mile or 6” 
to a mile map of the local district. In fact we introduce pupils with 
a map when they are able to recognize the geographical terms from 
the slate globe in relation to the models prepared by them. This will 
help them to know the meaning of the map which is a representative 
of the shape of the object when looked flat. The easiest way to pro- 
ceed is to draw outlines of desks or tables and insert the work ‘desk’ 
in between the outlines, the resultant figure will bea map. If the 
figure of the outline of the table or plan as it is called, be reproduced 
onthe black-board and pupils be told that diagram on the black- 
board is much smaller than that drawn on the floor, then the whole 
matter becomes quite clear. Similarly, the teacher can explain that 
the outlines of continents drawn on the slate globe are merely flat 
pictures of the continents. The next step isto distribute among 
pupils outline maps of the locality or the state drawn on the scale of 
1’ toa mile and to explain them the convention by which North 
the top of the map. Some exercises may be given 


is always put at th p ] ` 
to show the direction in which some important places lie. 


nother thing to be taught in connection with map work is 
the meaning of the ‘scale’ and its use. We have already explained 
thata map of a plan is always smaller than the area it represents 
and shows distance 1n addition to directions and shape. This is 
known as scale, meaning thereby that the distance on the ground 
measured in miles or yards or feet is represented on a paper or map 
by alength drawn in inches or centimetres only. Briefly, it shows 
miles in inches. In order to make more effective let pupils prepare 
a plan of the classroom and the school on some convenient scale. In 
order to add life to it some exercises be set on time-scale. For 
instance, how much time will you take in coming from your home 
to school moving at à particular speed. When the plan of the 
school locality has been prepared, let them fill in important features 
identify them on the map and fill in their names. So much of map 
work is sufficient for the primary classes. 


SPECIMEN SYLLABUS FOR THE PRIMARY CLASSES 


The syllabus may be divided into 3 parts :— 
]. Weather observation or naturc-study : 
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It consists of nature-study and obser* -ung to the 
following: _ i 
(a) The points of compass. 
(b) The direction of permanent winds blowing in the 
region. 
(c) A windvane. 
(d) A weather record. 
(e) Sun's height at different times. 
(f) Conditions of weather at sunrise and sunset. . 
(g) Measuring rainfall, temperature and atmospheric 
pressure. 
The theory portion may be taught with the help of a slate 
globe. 
2. Physical geography : 
(a) Causes of winds and rainfall. 
(b) Water cycle and condensation. 
(c) Work of rain, water and rivers. 
(d) Springs. 
(e) Tides and estuaries and their uses, etc. 
The whole course in physical geography is to be taught with 
reference to the geography of the home state. The geographic 


terms which may arise in the study should be taught with the help of 
models of pictures. 


3. Regional geography—People of the world : Home district 
and homeland (local geography). 
, The methods to be followed should be descriptive and obser- 
vational. Models and pictures may be more liberally employed. 


READING SCHEME IN REGIONAL GEOGRAPHY 


Ist Primary Class : Folk-tales of all kinds—These tales should 
present sufficient geographical background. These should be. such 
as may be read by children themselves as well as those that may 
be read out by the teacher in the class. 


2nd Primary Closs: Stories of animals—These stories are 
recommended because animals reflect the geographical environment 


to which they belong. Besides, animals are of great interest to the 
children at this stage. 


3rd Primary Class : Stories of ihe people— These stories should 
describe typical persons having supposed names like Ramu, the far- 
mer and Raju, the miner. These should be written in a descriptive 
manner depicting the dignity of labour. 
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4th Primary Class: Stories of the people of India depicting 
the various geographical environment to which man has adapted 
himself. 

In short, the Geography Reader should be readable and should 
produce a geographical atmosphere. It should, in the main, tell 
a story only and the lesson in geography should be a secondary 
object. The primary object is to cultivate geographical attitude. 


13 


Syllabus in Secondary Schools 


The development of geography in India received great impetus 
as a result of the economic progress ushered in by the country's 
political independence in 1947.  Significaht progress has been regis- 
tered in the training of geographer's specialities in the higher level 
educational institutions, where new plans of studies were put into 
operation. Of great interest is the initiation of geographic researches 
carried out by the geographical and non-geographical institutions. 
With regard to publications, apart.from the periodicals of the 
various geographical institutions and societies, several text books 
concerning diverse branches of the subject of geography have been 
published. In other Asian countries, geography has a prominent 
place in some of the universities. In Europe, France and Germany 
were the first to develop the study of geography and have today 
many universities specialising in the geography of developing 
countries. Britain though started late, has almost caught up with 
France and Germany in matters of geographical research of the 
developing countries. In the East European countries, U.S.S.R. 
takes the lead in the study and.research of geography In U.S.S.R. 
there are a number of universities which have well-equipped depart- 
ments of geography. 


The progress of modern scientific geography in India was very 
slow before partition and-only the post-partition ;period showed a 
real growth of the subject due mainly to the interest taken by geo- 
graphical and non-geographica] researeh institutions, both in the 
public and private sectors. „ But much has yet to be achieved to 
develop the teaching of geography in schools and it is expected that 
more intensive efforts will be made in the near future. The study of 
scope, function and curriculum of geography in the school needs to 
be oriented according to the demands of the day. There is thus a 
strong plea for recasting of geography syllabus in Indian schools 
with a view to developing the concept of applied geography. It may 
be stated that the future of geography in India is well assured now 
that the theoretical and applied. geography are deep-rooted on 
Indian soil. This is more so when the help.of the geographers iS 
being increasingly sought in various stages of urban and regional 
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planning of India. If geography is to carry its useful purpose, 
the syllabus in a developing country, like India should be so framed 
as to bring it in line with the new requirement as the nation 
advances in confident strides. The emerging India is a challenge to 
the teachers of geography and to those concerned with education 
because the value of geography is increasing as India is growing in 
maturity and self-sufficiency. A detailed study of modern India 
necessitates a more diversified scientific knowledge of the whole 
system of scientific geographica! discipline. 

Geography is increasingly becoming a popular subject in the 
secondary schools of the country and it is offered by a sizeable num- 
ber of students as a compulsory or as an effective course. The social 
studies approach may be utilized to some extent in the lower forms 
of schools but separate geography instruction in the senior forms is 
more important than the social studies approach in the curriculum., 
However, it is found that the position of geography in the school 
curriculum is most unsatisfactory because of the fact that the 
subject was considered to be a mass of unrelated facts, statistics and 
place names. A certain amount of.memory work is, no doubt, 
essential in' teaching of geography but it should be kept to the 
minimum. In primary schools the teaching of geography should, be 
correlated with hand work, nature study and history, and in the 
higher forms of secondary schools it should be instructed asa 
distinctive sciénce so that a planned continuity of geography 
teaching- could be followed. The syllabus should be correlated 
with history but not to the extent of substituting it for history and 
geography. The syllabus in geography should be well-planned and 
standardised and may be changed and kept up-to-date to keep 
in conformity with the growing demands of the developing country. 
It is also unanimously agreed that the geographers should be 
trained as good teachers, researchers and professional workers. 
It is also urged that some aspects of political geography be included 
in the syllabus. The course material in secondary schools should 
be oriented towards physical geography and even though geography 
may haye to be taught on regional basis, stress should be laid 
both on human and physical factors. The aspect of local geogra- 
phy should also be emphasized in the teaching of regional geography. 
The course material should start with immediate surroundings and 
then: gradually should lead to the study of geography of other 
countries so that imagination of the children could be stimulated 
and the stock of knowledge enlarged. In syllabus, stress should be 
laid on home geography, human geography and observational 
eography because geography lends itself to be taught successfully 
F indoor and outdoor games, both of group and competitive 
hy hasa significance in teaching of sense of 
understanding the subject. 

s of course material for senior students should be 


le them to work with different kinds of learning 
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lems. Stress should be laid on fundamentals as well as on the 
applied aspect of geographv. The course material should be based 
on a settlement theme which’ will help students to discover, where 
and why people live and work, what they do and why and how, 
people use and adjust their environments in diverse surroundings. 
These concepts are to be reinforced in succeeding years. 


Ina predominantly agricultural country like India, it is obvious 
that more attention should be given to agricultural geography. 
Hence, the study of urban geography has to be pursued at the senior 
school level to impart detailed information about the land use and 
functional zones of many urban centres of India. In addition, stu- 


dent may also be introduced to the topic of planning for resource 
development. 


About theoretical geography it is now generally agreed by 
teachers that the neglect of physical geography leads to a serious 
impoverishment of the school course and that some period of con- 
tinuous study of the main topics must be provided. The time taken 
by such studies does not impinge greatly on that required for teaching’ 
of regional and general geography. The interest that is thus aroused 
reduces the time required for frequent revision essential in other bran- 
ches of the subject. The study of the land surface provides a unique 
opportunity of quickening the imagination and it is experienced that 
the interest of the adolescent pupils in the subject is proportional to 
the sense of wonder aroused by skilful presentation. With this 
initial interest provided by the study of physical geography, many 
concepts which find their place in advanced text books come within 
easy comprehension of Young pupils and the task of the teachers 

comes easy. The pressure on time is also reduced by the readiness 
of the pupils to read for themselves. This will also provide the 
pupils a life-long interest. Physical geography thus forms an essen- 

tial part of the school geography syllabus. 

* The €conomic development of India requires an efficient plann- 
ing which can only be achieved when the same is based in the 
scientific knowledge of physical facts and human phenomena. 
Cartography 1s an excellent medium for obtaining this indispensable 
basis. The teaching of cartography should be pursued at least at 
higher levels. of the Secondary schools. The teaching of cartography 
to school children is useful in other Tespects also because a greater 
part of modern life involves geographical aspects. Now-a-days much 
of the geographical information is continuously being presented 
through foreign daily papers, journals, magazines, radio and television 
programmes. Education should prepare the average citizen to under- 
stand the Beographical problems Presented to him through maps. 
Therefore, the curriculum of geography for schools should involve 
wider use of maps and atlases as source of geographical information. 
General topographic’ charts make available, with the desired preci- 
sion and within the desired Possibilities, the physical, natural anc 
cultural aspects of the earth's surface. These charts are fundamentals 
to the elaboration of other cartographic forms and can be usefully 
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included within the syllabus for secondary schools. The thematic 
charts contain the physical and human traits, or the relations 
between these environmental elements, and are useful at all levels. 
So elementary cartography should form a part of the curriculum. 


Practical work has important role to play in developing geogra- 
phical interest in the students of geography, especially important is 
the making of models for evaluating, appreciating and interpreting 
reallife situations. Relief models form useful aids in learning and 
understanding geography and the students should be encouraged to 
prepare these to understand various geographical problems. The 
practical work imparts first hand geographical understanding and - 
makes the subject lively. More accurate knowledge of geography 
can be obtained outside rather than inside the class room ; hence it 
is essential for a geography teacher to select the area for field work 
in the class syllabus. Beforeits operation, a teacher should keep in 
mind that a child observes a thing and tries to understand whereas 
an adult observes and seeks to interpret it. 

The syllabus in the secondary school should be.complete and 
well-balanced in all respects so that the major principles of geog- 
raphy are fully grasped and understood by the pupils. While 
syllabus is being prepared, it is necessary to know as to what por- 
tions of the subject matter land themselves to different methods of 
treatment suited to the particular mental stage of the pupil. It will 
be better if a greater part of the first year of the high school course 
is devoted to a detailed study of physical geography and other 
broader aspects of world geography and the second and third years 
are devoted to the application of these principles on regional 

eography. In the alternative, lessons from physical and regional 
Soap may be followed. For actual class teaching the detailed 
Procedure may be varied according to the needs of the teachers and 


pupils and exigencies of the school time table. 


' CONTENTS OF SECONDARY SCHOOL SYLLABUS 
The secondary school syllabus may be comprised of three 


arts : 
i I. Physical Geography and Weather observations, 


IL. Regional Geography and 
III. Map-Work. 
I. Physical Geography and Weather Observations 


There are two plans with regard to the teaching of physical 
eography. In some schools physical- geography is started from 
m Sth class and is continued till the end. Another alternative plan 
is to postpone physical geography to the 9th or 10th ciass, The 
former plan is preferable. From the 5th class onwards we may 
discuss the work of ice as an agent of erosion. We may 


in to 
e onbe the phenomena of volcanoes, earthquakes and geysers, 


ES 
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At a still Tater stage broad principles of physical geography may be 
taught, e.g. the shape of the earth, its rotation and revolution, day 
and night, seasons, latitude and longitude, time and its. relation to 
longitude, etc. These topics are postponed to the higher classes 
because they are difficult as they involve some mathematical 
knowledge. When sufficient knowledge about the composition of 
earth's surface is gained, rocks may be introduced. Similarly, an 
elementary study of oceanography like waves and currents may also 
be included. It is necessary that the principles of climate on which 
the superstructyre of regional geography is based must be thoroughly 
grasped. For these reasons the distribution of pressure and wind 
on the earth forms an important feature of the course material. 
As the course proceeds in the senior classes, pupils will be able to 
take farger number of weather observations. The work should be 
started with taking records of temperature and pressure and, at 
intervals, of rainfall,too. Let these records be pasted on the notice 
board and graphs and other statistical diagrams prepared to show 
annual variations. This maintenance of records would lead to the 
the daily study of weather maps and weather forecasting. Practical 
work is profitable only if pupils can generalise broad principles, 
€.g.a sudden fall in temperature associated with heavy rainfall 
or a marked change in pressure with a change in wind. 


II. Regional Geography 


, . Once the junior course is finished, we have to direct our atten- 
tion to the treatment of continents with increasing stress on the 
Tegional method. In these five or six years, the study of India 
Should be specially emphasized against and outline study of the 
world as a whole. As the regional geography of Europe and North 
America is very complicated, it is advised to postpone their study 
to the'later part of the course. Under these circumstances, three 
Southern continents may be taken earlier. That: the whole "World 
must be taught is now agreed upon as most essential. It becomes 
very ticklish to decide which items in regional Beography .may, be 
taken earlier and which ones later. The exigencies of the time- 


outlines particularly, from the point o 
geography. Such a step may be termed as the final stage of the 


transition period or the beginn; i is wi 
mre eR weet ginning of the Regional Stage. This will 


part. Pupils will come to k 
will greatly help in the st y of individu 
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(3) It will awaken the interest of the pupil in the world 


around. 
So far the child had been focussing his attention on his immediate 
surroundings. 

To introduce the child to the world, any.of the following 
methods may be found useful. It may be taught through the lives 
e tales of travel or it may be through 


of the people or through th 
pupil's daily needs of food, clothing and.shelter and the means 


adopted to satisfy them. 

When the world study in outline has been introduced, each 
continent may be studied separately in relation to other continents. 
For example, Asia may be continued with Australia in the south and 
Europe in the west. Consequently these combined continents are 
also known as Australia and Eurasia, respectively. 

Different teachers follow different order of treatment of the 
continents. As suggested above and as directed by the mental stage 
of the pupils, the three southern continents should always be taken 
earlier than Europe and North America. A word of caution is 
necessary with respect to the amount of attention to be paid to 
details in the regional study of the continents. Broad generalisations 
will not be possible in the junior classes but are necessary elements 

The most important thing to be noted in the 


in the senior classes. 1 i t 
regional study is to draw the attention of pupils to the underlying 


geographical principles specially, the effect of relief, mineral resou- 
rces, climate and soil in developing a great diversity in the 
occuption of man and in his standard of living. ‘Such real problems 
of the world can only be approached by senior and not by junior 
pupils who study only the direct forms of human response. 


ORDER OF TREATMENT IN THE REGIONAL 
STUDY OF CONTINENTS 
orld is extremely yape x 
dia precedes and forms the bulk of hrs 
year’s course dy oon Pind taken in the 9th a UE 
‘conti erica are taken up later. n- 
R 25d Moe. orth America in detail. There also exists a 
concenirio "plan by which the same ground is cove a siae 
years with different emphasis and ‘sansa ui many 
plan based on psychological groun 
secondary schools- 


The order of tr 
most cases, the stu 


COURSE/A 
The preliminary stage. 
Ci i ^ Horde district. 
The Transition Stage. 


(a) Extension of the home district, 
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(b) Home State. 
3. The Regional stage. 


Sth class (a) Introduction to the world and 
India in relation to world in 
outlines, 

6th ,, (b) Southern Continents. 

"thus (c) North America and Asia. 

8th ,, (d) Europe and Great Britain. 

eui n (e) India in detail and world in 
outlines. 

10th & 11th ,, (f) Study of the world as a whole 


from examination point of view. 
Another plan based on logical grounds is also Suggested. 


COURSE B 


1-4 years l. The Preliminary Stage. 

Home district, 

2. The Transition stage. 
(a) Extension of the home district, 
(b) Home Stage. 


3. The Regional Stage. 


Sth class, (a) India in Telation to world in 
j outlines. 

6th ,, (b) America, 

JU (c) Asia and Australia, 

8th ,, (d) Africa and Europe. 

Nhi (e) India and World. 

10th & 11th ,, (f) Study of the above from the 


int of view. 


the 8th or 9th class with th 


pupils can appreciate the complexities of physi i 
hüman geography. Physical, economic and 
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Most teachers prefer course B. In this plan the world is divid- 
ed into the northern and southern zones. North and South America 
are taken together in the same year 5 Asia is taken with Australia 
and Africa with Europe. The merit of this plan is that major cli- 
matic regions are treated every year in greater details of the under- 
lying principles. 

IH. Map-work 

In junior classes it is suggested to introduce the meaning of 
the terms map and scale. We also set some exercises for their 
applications.. Henceforth we shall begin map-work for teaching 
relief, Before taking up the contour lines method of showing relief, 
heights may be shown by shading. There are various methods in use 
to teach this difficult topic on contours, e.g., 


(1) Take a wooden model of a hill. Draw its contours and 
fix it on a central peg. Draw the outlines of each section of the 
contour on a piece of paper passed through the central peg. y 


(2) Take a photo of a contoured model of local area known 
to the pupils. If this photo is coloured in original it will turn out 
to be a contour map. 


(3) The most reliable method is to project the picture of a 
contoured model on a screen by means of an epidiascope.. Its appear- 
ance will be exactly that of an ordinary coloured atlas map. An 
attempt should be made to draw sections from the given contours. 
In order to explain this, the teacher will cut vertical slices of the 
contoured model. Sufficient practice should be given in this connec- 
tion. In the early stages sections of very simple features should be 
drawn with the help of vertical and horizontal scales, e.g. across a 
conical hill, valley, a dip slope. 

Another topic related to contours is how to read a map. 
Ground may be prepared for this before actual reading of the survey 
map 4s taken in hand. The teacher may ask pupils to draw the 
relief of the country through which they have passed while on ex- 
cursion. Pupils should be asked to make use of the key to the layering. 
In the higher class some easy exercises in surveying may be set. The 
school playground may be surveyed by taking off-shoots from the 
base-line with the help of an optical square. Distances may be 
measured with the help of a chain or a tape. Use of field-book may 
also be explained. Then a fair plan be prepared from the data 
entered in the fieldbook. The last concern of the teacher in connec- 
tion with map-work is the introduction of ordnance survey maps. 
Only elementary things about this topic should be attempted in the 


school classes 
SPECIMEN SYLLABUS FOR A SECONDARY SCHOOL 


I. Physical Geography or Physiography 
A. The Globe or The Mathematical Geography : 
Shape and size of the earth, movements of the earth and their 
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effect (days, nights and seasons) directions, latitude and longitude, 
longitude and time. 


B. Lithosphere : 
(a) rocks, 
(b) ice as an agent of denudation, 
(c) volcanoes, 
(d) earthquakes, 
(e) geysers. 
C. Hydrosphere : 


Ocean and its movements, Waves, currents, tides and their 
effect on climate and trade 


D. Atmosphere : 


Distribution of temperature, pressure and winds, land sea 
breezes, monsoons, trade winds and westerlies, their Courses and 
effects, rainfall and climatic zones. 


II. Practical and map work 


A. 1. Introduction to scientific apparatus likely to be used in the 
course of study, e.g. thermometers, rai 


Tain-gauge, and barometer, 
2. Taking observations from t 


hese—iastruments and keeping 
1ecords. i 


3. Representing statistical data in the form of statistical 
diagrams—curves, wheels and bar di 


agrams, etc. 
B. 1. Making a map ona given 


Scale. 
2. Contours and section drawings. 
3. Introduction to ordnance Survey maps and exercises on 
them. 
4. Introducing Pupils to the Simple processes of map making 
by surveying. 


5. Conventional signs. 
III. Regional Geography 


5th class India and World in outline, 

6th class Africa and South America, 

7th class Australia and Asia (including India), 
8th class Europe and North America. 

9th class 


India in relation to the world mph 
us k € a- 

Sizing economic and politic, s 
E political develop: 


Revision and solving University ques- 

S 

tions and Study from the i ation 
s ne examin 


10th & 11th class 


14 


Geography Room.and Museum and 
Their Equipments 


Need of a separate geography room : Because of financial diffi- 
culties it is generally not possible for every school to have a separate 
geography room but it is desirable to have it and equip it with sui- 
table geographical materials like maps, models, and other instru- 
ments. There are many advantages of having a separate geography 
room specially designed for that purpose. In the first place, much 
time and energy are wasted when maps have to be carried by the 
teacher from room to room. Secondly, the whole material js liable 
to be damaged and that will also involve unnecessary expense of 
time. Next, the black-board diagrams which accompany a geographi- 
cal lesson cannot be preserved, for, a new lesson has to be given to 
the next class in the same class-room. Lastly, geography is a science 
subject and requires a geography workshop or laboratory of its own 
to create a congenial atmosphere for the subject which should sti- 
mulate the imagination and give inspiration to pupils. 

Position and size: A geogtaphy room should have the mini- 
mur dimensions of 40 x 30 x 18 feet for a class of 30 pupils. A room 
with windows and doors on the south’ side is a necessity and it should 
open on to school field or a playground to enable the students to 
observe the natural phenomena like the sun and weather directly 
from the room. The room should, therefore, be large enough to 
enable pupils to walk about. 

Equipments of the room : In the first place, care should "be 
taken with regard to the lighting arrangements. The electric switch 
boards should be so fixed as to enable the teacher to light the whole 
or part of the room without unnecessary movement. Provision 
should also be made for lighting the black-board when the rest of 
the room has to be darkened for showing some slides. In order to 
darken the room at ease,.the doors, windows and ventilators should 
be either fitted with wooden panels or with blinds coloured blue or 
black. Thus by pulling down the blinds the teacher can darken the 
room sufficiently for projection purposes. 

Storage and wall display: All the space of the walls between 
dado and frieze may be utilized for black-board, lantern, and picture 
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display. The’ black-board should run the whole length of one wall 
Say, the east wall. Besides, one or two sliding black-boards should 
be graduated preferably with 2" Square incised rather than painted. 
The south wall should have two doors and one window to enable 
sufficient light to come in while the lesson is going on. Let 


there be two doors and two windows on the north side of the 
room. 


Cupboard: On the eastern wall, where runs the black-board, 
let there bealow cupboard 3x 3} x2 feet below the black-board 
fixed in the wall where a 


om pictures, books, 
e lesson. An epidia- 
agic lantern in that it can give the 
hout necessiteting the construction 
Se ofa magic lantern. There are 
can be used. A screen may be 

of the wall. Another kind of 
Screen is a light rigid wood plank c 


., Show case: At the other end of the black-box d 
either a show-case or a cupboard 12^x2'x F fe ae 


s or specimens of rocks. 
Ey tns e TES be properly labelled. It is necessary 
th: Show case shou € glazed 

Hoovers aola g and not panelled. In between 


J ang stencils of continents cut out in tin or 
cardboard or thick cloth of Plywood. With the help of these stencils 


the teacher can draw the outlines of the continent. 
a ont z 
very conveniently and quickly. ekaa lack board 


: b In front of the black-board sh Id ste 
teacher's table which s ould be sufficiently strong dees E 
Pay E ped materials of a geography 
j of the t a i 
also be fitted with drawers and Roae. cu e ALI 
Pupil’s desk: The pupil’s desk pla i 
p ced i 
table with some Space left ip between tthe Hd be Lee dad abe 
if possible. Stools or chair may be placed 
l OT 34x 23 x 11. feet. 
Tacing table fitted with 
made of annealled E Ag ie bos 
pn Placed a vertica] map-stand to display wall 
Map cupboards: The Map-cupb: 
north side are of various types. The moie T 


ich are placed on the 
havinga single shelf with big round holes 


mmon type is an almirah 
Erooved in it. In these 


a 
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holes are placed vertically rolled maps. Another form may take the 
shape. of a chest drawer almirah 53X 34x2 feet in which are placed 
horizontally rolled maps. Sometimes in another type of map cup- 
board hooks are screwed at the top of the cupboard and maps are 
then vertically hung by means of rings fixed into the ends of the rolled 
maps. Sucha cupboard occupies very little space and maps are kept 
quite clean and are easily traceable. Another form of a map-stand in 
use in school is the one fitted with brackets for the rolled maps to 
stand on. Onthe top of these cupboards are placed globes. The 
cupboard on the north wall should be of higher dimensions 
5} xA x2) and be provided with shelves and drawers. These 
shelves will contain pictures, sildes and other apparatus arranged in 
a systematic manner. 

Astronomical and Meteorological Instruments : The other articles 
to be placed in the same cupboard are astronomical and meteorolgical 
instruments, wired globe protectors, compass, black-board rules and 
models, etc. Astronomical instrumeats consist of various types of 
orreries for teaching the astronomical part of geography—like the 
earth as a planet. The meteorological instruments include the 
maximum and minimum thermometers, wet and dry bulb thermom- 
eters, barometer (Aneroid), windvane and rain-gauge. The teacher 
should get weather reports of local area prepared with the help of 
these instruments. With the help of the ruler the teacher can very 
easily prepare statistical diagrams to illustrate crop production, 
exports and imports, etc. 

Library : Against the wall lying between the two doors on the 
south should be placed two big almirahs for geography books. This 
will serve the purpose of a geographical library. These almirahs 
should not merely be packed with text books on geography but 
should also include books on travel and other illustrated and des- 
criptive books. Picture books are a necessary addition on account 
of their great appeal-to young pupils. A geography library should 
also contain some advanced books for intelligent students and for 
the use of the teacher. The Statesman Year Book and Whitaker's 
Almanac are useful additions to any library. Although these 
reference books are a great necessity, yet the importance of the text 
books should not be overlooked by the teacher. 

Picture railing : Lastly a picture railing may be fixed all round 
the room well above the doors except in the space used as a screen. 
This railing should be fitted with books for picture showing life in 
different parts of the world, e.g.. pictures of Egyptian Desert, Niagra 
Falls, Suez Canal, Panama Canal, Amazon Basin, Congo Basin and 
Tundra Region, etc. Below the railing may be hung framed pictures 
drawn and collected by pupils themselves. 

Equipment of Geography Museum: There is a large variety of 
objects which may be preserved in a geography museum. The 
following are the most important :— 1 

l. Pictures. picture post-cards and aintines illustrating 
life of the people in various parts of the gana Ebstrating iiig 
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2. Models of clay or clay plasticine either made by children 
or purchased-from the market, exhibiting life in other lands or 
illustrating some geographical terms of phenomena. 

3. Locally manufactured articles suc! 


h as cloth, pottery, wood 
and metal works, basket work, lacquer work, 


4. Specimen of agricultural cro 
gram, maize, peas, oil-seeds and fibres. 


5. Different kinds of rocks, stones and minerals. It is desir- 
able that each specimen be labelled and some account of the areas 
of availability should also be written. 


6. Foreign stamps, coins and Pamphlets. 

In general, selection should be made of those objects which 
have a meaning to the lives of the pupil. The best occasion for 
collecting objects is when the Pupils go out on some excursion. It is 
a better plan if the whole work is divided on the basis of division of 
labour. Let one pupil confine onese pecimen of one type of 
rock, and the other to another type. The thi 
pictures on physical geography and the 
timber. Let the Specimens collected ill 


PS, e.g., rice, millet, wheat, 


by taking personal interest in it 
museum is likely to flourish if manage: 

: 2 me 
committee of students working und Ende 
sympathetic teacher. In this 


ome part in it 
and uptake. A 
t with a museum 
er the guidance of a kind and 

5.3. DOY Or girl will feel a 
own exhibits, Tt js S SM that the 
r itents damaged and 
e exigencies the d be cleaned 
periodically and every damaged article should be suitably replaced 
Once a museum has been set up, it becomes a permanent fe tuf It 
does not need much replacement, Above all it beco eae 
source of enjoyment, interest am, 


d instructi comes a constant 
intends to benefit. : n 


to those whom it 
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The Earth and The Seasons 


The Position of the Earth in Space 
The earth and a number 


round the sun as their centre. 
from the sun, they are ; 

(1) Mercury, 

(2) Venus, 

(3). Earth, 

(4) Mars, 

(4) Jupiter, 


* Of these planets Jupiter is the largest a 
Mercury and Venus are boti, 


size of the earth. 


of other heavenly bodies revolve 


Arranged in order of their distance 


(6) Saturn, 

(7) Uranus, 

(8) Neptune and 
(9) Pluto. 


nd is 1,400 times the 
smaller than the 


aunidat* 


0064,42 


Fig. 1. The Planets. 


JUPITER 


i 


- 


earth. The former is the nearest to the sun, 


A part of the SUN circumference 
on the same scale. 


} NEPTUNE 
Oo" 
MARS PLUTO 
O OLOSA 
SATURN VENUS MERCURY 


Fig. 2. Planets Comparative Sizes. 
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Dearest to us and therefore appears to be the brightest of them all. 
It can easily be seen just after sunset or before sunrise, when jt is 
known as the evening star or the morning star accordingly. (Figs. 1 
and 2). j : : 


The Shape of the Earth 


The earth is round like a ball, slightly flattened towards two 
opposite points and is pear-sha 


Ped rather than orange-shaped. In 
scientific language it is called an oblate spheroid, i.e. a flattened 
Sphere. It appears to be flat, because only a small part of it can be 
Seen at one time. That it is actually round is proved by the follow- 
ing facts :— 


(1) If we travel northward or southward 
Position and path of th 


(2) The sun Tises earlier for places to the east, and later for 
places to the west. (Compare the time of sunrise for Calcutta, 
Delhi, and Kanpur on any date). Had the earth been flat, the 
sun would have been visible at the same time at all places, 

. G) Whena Ship is sailing tow 
Sails first, 


ards the land we see the. top 
next the masts, and la 


St of all the hull or body of the 
[s 


ship. The lower p 
surface of the sea. 
first, because it is 
Stai or Pole Star. 
circles round it. 


ortions are at first hidden from view by the d 
If the earth Were flat, we should ec the hull 
the largest. Thi St given by Strabo 


Pear to revolve once a day in 


How to find the Pole Star. On 
heavens, you wi 


a clear night if 
Bear (called Sapt 


you look at the 


Produced to the north, ; 


Star is- called the Pole Star (in India Dhruva ree ata: T 


India ] a Tara or Qutb). It 
and. is visible only in the northern 
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_ Equator. The imaginary line drawn 

round the earth midway between the Peta Star 
poles is called the Equator. The axis of 
the earth is inclined to the plane of the 
orbit at an angle of 664°. The Equator 
divides the surface of the earth into two 
equal parts, each of which is called a 
Hemisphere. 


Altitude of the Sun. This is the 
height of the sun from the earth measured 
in degrees. 


Plane. A plane is a perfectly flat 
area. As a line is defined as length without 
breadth, so a plane is length and breadth 
without thickness or elevation. 


Orbit. The Orbit is the pathot ^ Pe * pedis of the 


the earth or other planet round the sun. 


Plane of the Orbit. This is the plane in which the orbit 
lies. 

Zenith. This is the point in the heavens which is exactly over 
our heads. 


Nadir. This is the point in the heavens which is directly under 
our feet. 


Antipodes. The opposite side of the earth to us is called our 
Antipodes. (Greek anti, opposite ; podes, feet). It is so called 
because people walking on the earth at that point have their feet 
turned towards our feet. 


Horizon. This is the great circle round us where the earth and 
the sky seem to meet. The higher we stand, the greater the horizon 


becomes. 


Tropic of Cancer is an imaginary line drawn round the earth 
234° north of the equator. 


Tropic of Capricorn is an imaginary line drawn round the earth 
234 south of the equator. i 


Arctic Circle is an imaginary line drawn round the earth 231^ 
south of the north pole. 


Antarctic Circle is an imaginary line drawn round the earth 
234° north of the south pole. 


84 GEOGRAPHY TEACHING 


Zones of the Earth. The areas of the earth bounded by these 
four circles are called Zones 
or Belts, and are named from 

pole Siac the general nature of their 
climate. The belt between the 
tropics is called the Torrid 

Zone, as it is the hottest asa 

whole. The areas round the 

poles are called the north and 

South Frigid Zones, as they are 

the coldest. The intermediate 

areas are called the North and 

South Temperate Zones. (Fig. 5) 


ZN. "rigid zone > 
Arctic i Circle 
1 


tetetie! Cire, The Motions of the Earth 
An! - irela 
The earth has two motions, 
Rotation and Revolution. Let 
Fig. 5 


us consider them in detail. 


1. The Rotation of the Earth 


We daily seethat the sun rises in the east, passes over our 
heads, and sinks in the west, to re-appear next morning. Thus at 
first sight it appears that it is the sun which is moving round the 
earth. But it is notso. Just as when we are sitting in a fast train 
the objects outside seem to run in the Opposite direction to that in 
which the train is moving, in the same way the sun appears to move 
from east to west on account of the turning of the earth on its axis 
from west to east in 24 hours. Thed 


m aily turni ft it 
axis is called the Rotation of the Earth. Adr ur 
The effect of the Earth's Rotation 

(a) Day and Night. 1f you brin 


ing lamp, you will Observe th. 
place it, half of it i 


i emains there for a while, and then 
Passes into darkness, T pile yan 


he earth, like the ball, is op: 
l; ; > IS opaque 
and exactly in the same Way rotates on ‘ts axis from west 
to east in front of the sun. The 


i ar " ic 
is towards the sun is i ient out of the earth which 
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2. The Revolution of the Earth 


j Just as there is an apparent daily motion of the sun, so there 
is an apparent yearly motion of the sun. On 21st March and 23rd 
September, it rises exactly in the east and sets in the west.: but 
from 22nd March to 22nd September, it rises a little north of east 
and sets a little north of west and from 24th September to 20th 
March, it rises a little south of east and sets a little south of west. 
Again, the altitude of the sun at noon is not the same throughout 
the year. On 21st June, it is the highest aud on 22nd December, 
itis the lowest. These yearly changes in the position of the sun 
are not due to any motion of the sun itself, but are due to the re- 
volution of the earth round the sun in 365 days, with its axis 
inclined to the plane of its orbit at an angle of 661 degrees and 
always pointing in the same direction. 

Thus the earth has two motions simultaneously : 

(1) the rotation on its axis in 24 hours, and 


(2) the revolution round the sun in 365 days. 


The effect of the Earth's Revolution 


We have just said that the axis of the earth makes an angle of 


— 


SUN 


Fig. 6 What might bave been 


661 degrees with the plane of its orbit. Suppose for a minute, it is 
at right angles to the plane of its orbit as shown in Fig. 6. What 
do we find ? We find that NS, that is the line which divides the light 
half from the dark half coincide with the axis ; LM is equal to MP ; 
QQ is equal to OR ; CD is equal to DE. Thus L (Lucknow) in 
the northern hemisphere; Q (Quito) on the equator, and C (Cape 
Town) in the southern hemisphere, remein half the time in light and 
half the time in darkness. In this position, therefore, as the earth 
rotates and revolves. days and nightsare equal all over the surface 
ofthe earth. The sun always rises due cast, sets due west, and 
remains at noon at a particular place at the same height throughout 
the year ; consequently there is no change of seasons. But these 
facts go against our actual experience. Therefore the axis of the 
earth cannot be perpendicular to the plane of its orbit. 
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Now_look at Fig. 7 in which the axis of the earth is shown as 
inclined at an angle of 663 degrees to th: plane of its orbit no matter 
what the position of the earth with respect to the sun may be. 


AUTUMN 2 
EQUINOX N 
(Sept. 23rd) E 


SUMMER 
SOLSTICE 
(2tst June) 


SOLSTICE 
(21st Dec ) 


MP SPRING 
5 EQUINOX 
4 (March 21st) 


THE MOVEMENT OF THE EARTH ROUND THE SUN 
Fig. 7 
Position I 


When the earth is in position I, i 2 ; 
the following : F + Len on 21st June, we observe 


. (1) The north pole is inclined 234 d j 
while the south pole is 233 degrees away fon SP, ca ae 
(2) The rays of the sun not only reach th 
: th pole but also 
shine for 23} degrees beyond it whil fall ¢ 
poe by lhe Hane » While they fall short of the south 


(3) The sun is vertical over th 
places 234 degrees north of the equ: 
(4) Although the e 
b round-the north pole remains in light 
area from c to d round the south Pole is in 
, (5) Any place in the northern hem 
the light for more than half the time of rot 
days and shorter nights. 


€ Tropic of Cancer, ie. at all 
ator. 


arth rotates on its axis, the area from a to 


while the corresponding 
continuous darkness. 

isphere will remain in 
ation i.c., it has longer 


3 
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. .(6) Any place on. the equator remains for ‘half “the time 
in s and half the time in darkness. i.e., it has days and nights 
equal. 
1 (7) Any place in the southern hemisphere ‘remains, longer 
A darkness than in light i.e., it has longer nights and shorter 
ays. : 

. - (8) It is summer for the northern hemisphere and winter for 
the southern hemishere. This position of the earth is called the 
Summer Solstice (Latin sol, sun ; stare, tost and), because the sun 
seems to stop or pause before returning. 

Position II 

When the earth has made half its revolution and come to posi- 
tion II, i.e. on 21st December, the conditions are reversed. 

(1) The south pole is inclined 233 degrees towards the sun 
while the north pole is 234 degrees away from it. 

(2) The rays of the sun not only reach the south pole, but also 
fall for 234 degrees beyond it, while they fall short of the north pole 
by the same distance. 

(3) The rays of the sun fall perpendicularly on the Tropic of 
Capricorn i.e. at all places 233 degrees south of the equator. 

(4) The area round the south pole remains in continuous light, 
while the area round the north pole is in continuous darkness. 

(5) Places in the northern hemisphere have shorter days and 
longer nights. 


(6) Places on the equator have days and nights equal. 

(7) Places in the southern hemisphere have longer days and 
shorter nights. 

(8) It is summer for the southern hemisphere and winter for 
the northern hemisphere. This position of the earth is called the 
Winter Solstice. 


Positions III and IV 


When the earth is in position III and IV i.e. on 23rd September 
and 21st March respectively, we find the following : 

(1) The circle of light passes through the poles. 

(2) The rays of the sun at noon fall perpendicularly on the 
equator. 

(3) Days and nights are of equal duration everywhere. 

. (4) When the earth is at IIL it is spring for the southern 
hemisphere and autumn for the northern hemisphere. This position 
of the earth is called the Autumnal Equions (Latin aequus, equal; 
nox, night). 

(5) When the earth is at IV, it is spring for the northern hemi- 


sphere and autumn for the southern hemisphere. This position of 
the earth is called the Vernal or Syring Equinox. 
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Conclusiop : 


From the above explanation we see that, as the earth revolves 
round the sun in 365 days with its axis inclined 661 degrees. to the 
plane of its orbit and always pointing in the same direction, the 
duration of day and night regularly increases and decreases and the 
altitude of the mid-day sun regularly Changes. Therefore the amount 
of heat received from the sun varies during the course of the year, 
and thus we get a cycle of seasons. From all that has been said 
above we can now briefly state the effects of the earth's revolution 
and inclination of its axis : 

(a) Varying length of day and night. 

(b) Varying altitude of the sun at noon. 

(c) The changes of the seasons which ar 
and (b). 

(d) The apparent mov 
the fixed stars. 


Factors npon 
depends 


The amount of heat received from the sun at any place on the 
earth’s surface depends mainl 


i y upon two things, the length of the 
day and the altitude of the sun : 

(i) The time during which the place is exposed to the sun. 
summer the da 


} ys are longer than the nights, therefore the earth 
Ieceives more heat during the day-time than it can receive during 


e the result of (a) 


ements of the sun and planets among 


which the amount of heat received from the sun 


the night. 
(ii) The direction of the rays fallin 
rays are much hotter than the obl 


(a) The vertical r 
than the obl 


^ g on the place. The vertical 
ique rays for two reasons : 


ays have to pass through less atmosphere 
ique rays and thus los 


| e less of their heat than 
do the slanting rays. 


(b) The vertical ra 


YS are Spread over less area than the oblique 
Tàys and thus pro: 


duce greater h i 
(Fig. 8). greater heat than the slanting rays 


Parallot 


2 Meeting earth obliquo! 
LM 
1 Meeting earth vertically 


Atmospne-, 


Fig.8. Direction of Sun Rays 
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At noon, the rays of the sun are more nearly vertical than 
during the morning and the evening. Therefore the mornings 
and evenings of a place are less warm than the noon. 


Similarly, in summer, the rays are more nearly vertical than 
in the winter. Therefore the summers are hotter than the 
winter. 

The distance of the sun from the earth at different times has 
little effect upon the amount of heat received. The earth, as you 
know, revolves round the sun, not in a circle, but in an ellipse (see 
Fig. 7. Therefore the earth is sometimes nearer to the sun than it 
is at other times. The minimum distance in December is 91,250,000 
miles, and the maximum in June is 94,500,000 miles. But this 
difference of distance is comparatively so small that the greater 
distance from the sun does not lesson the heat to any perceptible 


degree. 


Perihelion is the position of the earth, in its orbit when it is 
at its nearest to the sun this takes place during the northern winter. 
Aphelion is the position of the earth in its orbit when it is at its 
greatest distance from the sun. This takes place during the northern 
summer. 


July hotter than June and Afternoon hotter than Noon 


The northern hemisphere receives the greatest amount óf heat 
on 21st June, because that day is the longest and the altitude of the 
sun is the highest. But the highest average temperature takes place 
at some time after that date. Similarly, on 21st December the 
day is the shortest and the altitude of the sun is the lowest, therefore 
the amount of heat received is the least. But the lowest average 
temperature takes place after the date. What is the reason? The 
reason is that the northern hemisphere is gaining (receiving more 
than jit radiates) heat most rapidly after 21st June, and it continues 
to gain heat, though to a less extent, for some time afterwards. 
Similarly, the northern hemisphere is losing heat most rapidly on 
21st December, and this continues to a less extent for some time 
afterwards. In a corresponding way, the hottest time on a summer 
day is not noon, but the afternoon ; and the coldest time in the 
winter is not midnight, but after midnight. 


Midnight Sun 


A phenomenon of high latitudes observed at and around mid- 
summer, when the sun does not sink below the horizon throughout 
the 24 hours, and therefore may be seen at midnight, it is due to the 
inclination of the earth's axis to the plane of the “Ecliptic”, and 
the consequent tilting of each hemisphere towards the sun during its 
summer. At North cape, Norway, just north of 73° N latitude, for 
instance, at least part of the sun's disc is continuously visible, day 
and night from May 12 to July 29. 
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Twilight 


When the sun is rising or setting, that is, when it is a little 
below the horizon, the upper layers of the atmosphere are exposed 
to direct sunlight, which is there reflected and dispersed by the dust 
and water particles contained in the air. This diffused light reaches 
the earth and is called Twilight (literally “two lights,” those of the 
day and night). Had there been no atmosphere round the earth 
there would have been no twilight. Sunset would then have been 


like the putting out of a lamp in a dark room. There would have 
been neither dusk nor dawn. 


16 


Latitude, Longitude and Time 


How to determine the position of a place on a Plane or Flat Area 


In Fig. 9 ABCD is a field, in which X isa tree. The position 
of the tree is to be determined. Through X draw XR perpendicular 
to BC. Measure XR; say it is 4 yards or 3.7 metres. But this is 
not sufficient to enable us to locate the trees exactly, for there can 
be several trees 4 yards or 3.7 metres from the line BC. Now draw 
XR perpendicular to AB. Measure it; say it is 4.6 metres. Now 
there is only one tree that is 3.7 metres from the southern baundary 
of the field and 4.6 metres from the western boundary. 


Fig. 9. Fixing Position on a Plane 
Thus in order to fix the position of a place on a flat area, it is 
necessary to know its perpendicular distance from two fixed lines. 
The fixed lines (AB and BC in this case) are called the Axes of 
Reference and the point where they intersect (B in this case) is called 
the point of Origin. 


How to Locate a Place on a Sphere 


To fix the position of a place on a sphere, two similar fixed 
lines or axes of reference, from which its distance may be measured, 
are necessary. One such fixed line is the Equator (see previous 
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definition). The other fixed line is on 
Meridian ? A Meri 
drawn from the 
Tight angles. It i 
their, midday or noon 


e of the Meridians. What is 
dian (Latin meridies, mid-day) is the Semi-circle 
pole, cutting the equator at 
all places situated on it have 
- There are 360 meridians, 
© measure from. Various 

The meridian which passes 
eenwich is the prime meridian 


£com and most other countries. The French for 
the same Purpose use the 


meridian which Passes through Paris as 
their prime meridian, 


in miles, yards and fect, but in degrees, minutes, and Seconds. It is 
therefore called the Angular 


Angular Distance 


The circumference of a 
intervals or parts, 


which one of. these parts subtends 
a degree written?), Tight-anglé- Each d 
divided into 60 mi 7 


written"). The dist: 
degrees, minutes, a 


Latitude 


The angular distance of an 


y place north or the South of the 
€quator is called the Latitude of that place. 


Circles drawn round the glob 


Longitude 


The angular dis 
Meridian is called the 
or half circl 


ha ines of Longitude. Thus we know the 
Position of any place on th i i 
longitude. 


Latitude is measured — 
—in degrees up to 90? 
—along the Meridian o 
—from the equator ; 

—to the parallel of lat 
Longitude is measured 


tance of an 


north or south j 
f the place $ 


itude of the place, 
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—in degrees up to 180° east or west ; 


—along the parallel of latitude of the place or along the 
equator ; 


—from the meridian of Greenwich ; 
—to the meridian of the place. 


Value of a Degree of Longitude and of Latitude in miles 


All the lines or circles of longitude are of the same size, as each 
of them goes through the poles and runs right round the earth. Each 
is therefore called a Great Circle, because it is the largest circle that 
can be drawn round the earth and each meridian is half of a great 
circle. As all of these circles converge towards the poles, and are 
farthest apart at the equator, the distance covered by one degree of 
longitude grows less and less as we proceed from the equator to the 
poles. From this we see that the value of a degree of longitude 
varies according to the latitude. At the equator it will be 1/360th of 
the earth’s circumference (which we know is about 24,900 miles) and 
is therefore equal to about 69 miles. At the poles, since all the meri- 
dians meet there, a degree of longitude is zero and has no length. 
At the intervening degree of latitude its length will be as fellows: $ 


At 10° it is about 60 miles. 


At 20° ,, ip SE 
At 30? ,, m 005, 
At 40° ,, pe eee 


At 5095, na sy) 042.9 

At 60° ,, 4) 39 

At 70°.,, emo. lise 

At 80° ,, NEA Lr 

At 90° ,, p Le" 

On the other hand, each of the parallels of latitude is clearly at 
one uniform distance from the equator and from any other parallel of 
latitude : If the earth were a perfect sphere, a degree of latitude 
would therefore be everywhere of the same length. But owing to the 
flattening near the poles, a degree of latitude is slightly longer there. 
We may, however, disregard this small difference, and take the length 
of a degree of latitude as 69 miles approximately. It should be 
remembered that while all circles of longitude are of the same size, 
the parallels of latitude become smaller as we approach the poles. 
All parallels of latitude (except the equator) are Small Circles ; the 
equator is a Great Circle. 


How to Find the Latitude of a Place ? 


(i) In figure 10 let ADBE be the earth, AB the equator, DE 
the axis and DAE the meridian of the place L situated on it. Join 
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OL and produce it toZ, Z is then the zenith of L. Draw HH' 


per- 
pendicular to ZL. Then HH’ is the horizon of L. Through L 


draw 


P 


E 
Fig. 10. How to find Latitude 


PQ parallel to DO, which is the direction of the celestial pole or pole 
star. Thus the altitude of the pole star is PLH and the latitude of 
Lis LOA. As PQ is parallel to the perpendicular DO, therefore 
QLO is a right-angled triangle. Thus angle PLH’ plus angle ZLP 
is equal to vertical angle ZLQ ; therefore angle PLH' is equal to 
angle LOQ. Thus we see that the altitude of the Pole star is equal 
to the latitude of the place. 


This we can also see in another way. The height of the Pole 
Star is 90 degrees at the north pole and the north pole is 90 degrees 
from the equator. Therefore at the equator, the height of the 
Pole Star is 0°. At 1 degree north, the height of the Pole Star 
will be 1 degree, and so on. Suppose the height of the Pole Star at 
Nasik is 20 degrees the latitude of Nasik will consequently be 20 
degrees. 


The altitude of the Pole Star is exactly found by Means of an 
instrument called a Sextant. Remember, that this method of 
finding latitude is applicable only to’places situated in the northern 
hemisphere, as the Pole Star is visible only in the northern 
hemisphere. 


(ii) On 21st March and 23rd September the midd ‘| 
yertical at the equator. Its height at the poles will Beo lu 
the latitude of any place on these dates will be equal to 90 degrees 
minus the altitude of the midday sun of that place, which can be 


LATITUDE, LONGITUDE AND TÍME 95 


determined by the sextant. Suppose the height of the midday sun 
at Nasik on 21st March or 23rd September is 70 degrees, the latitude 
of Nasik is 90 degrees minus 70 degrees, or 20 degrees. . 


Loca! Time 

The circumference of the earth is divided into 360 parts or 
degrees. As it goes round on its axis once in 24 hours, its surface 
moves at the rate of 15 degrees an hour, or 1 degree in 4 minutes. 
As it rotates from west to east, the sun rises earlier for places to the 
east and later for places:to the west. Suppose it is noon at Green- 
wich, it will be afternoon at places situated to the east of Greenwich, 
and forenoon at places west of Greenwich. Therefore when it is 
noon at Greenwich it will be 12-4 P.M.. (post meridiem — afternoon) 
at Canterbury, situated 1 degree east of Greenwich, and 11-56 A.M. 
(ante meridiem—before noon) at Reading, situated 1 degree west 
of Greenwich ; 6 P.M. at Dacca, situated 90 degrees east of 
Greenwich, and 6 A.M. at New Orleans, situated 90 degrees west 


of Greenwich. 
Rule to Find Local Time 


From the above explanation, we deduce the following rule for 
finding the local time of a place when the longitude of the place is 
given :— | 

‘For the places east of Greenwich add four minutes to the 

Greenwich time for every degree of longitude. 


For places west of Greenwich subtract four minutes from the 
Greenwich time for every degree of longitude. 


Examples 


(1) What is the time at Madras, 80 degrees east longitude, 
when it is noon at Greenwich ? 


For one degree of longitude there is a difference of 4 minutes; 
for 80 degrees there is a difference of 80x 4 Minutes=320 
minutes, or 5 hours and 20 minutes. As Madras is situated to 
the east of Greenwich 5 hours and 20 minutes should be 
added to the Greenwich time. Therefore the time at Madras 
will be 5-20 P.M. 


(2) Find the time at Quito, 78 degrees W, when it is noon at 
Greenwich. 


For one degrees longitude there is a difference of 4 minutes, 
for 78 degrees there is a difference of 784 or 312 minutes, 
or 5 hours and 12 minutes. 

As Quito is situated to the west of Greenwich 5 hours and 12 
minutes should be subtracted from. the Greenwich time. 
Therefore the time at Quito will be 6-48 A.M. 


(3) What is the time at Peshawar, 71 degrees E., when it is 1 
P.M. at Tokyo, 139 degrees E. and vice versa ? 
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The difference of degrees of longitude between Peshawar and 
Tokyo is equal to 139°—71°=68 degrees. 


For one degree there is a difference of 4 minutes; for 68 
degrees there is a difference of 68 x4=272 minutes, or 4 hours 
and 32 minutes. 


As Peshawar is situated to the west of Tokyo 4 hours and 
32 minutes should be subtracted from Tokyo time. Therefore 
the time at Peshawer will be 13—(4-32) —8-28 A.M. 


Again, as Tokyo is to the east of Peshawar, the time at 


Tokyo will be 1+(4-32)=5.32 P.M. when it is 1 P.M. at 
Peshawar. 


(4) Find the time at New York, 74 degrees W. when it is 


Thursday 2 A.M. at San Francisco, 122 degrees W; and vice versa. 


Monday 6-15 P.M. at Chicago, 87 d. 


o 
» 
A 
m 
= 
z 
m 


The difference of degrees òf longitude between New York and 
San Francisco is equal to 122 —74* —48 degrees. 


For one degree there is a difference of 4 minutes; for 48 degrees 
there is a. difference of 43x4 or 192 minutes, or 3 hours 
and 12 minutes. As New York is situated to the east of 
San Francisco 3 hours ánd 12 minutes should be added to 
the San Francisco time. Therefore the time at New York will 
be Thursday 5-12 A.M. 

Again, as Sin Francisco is to the west of New York the time 
at San Francisco will be 14 (3-12) — 10-48. P.M. Wednesday, 
when it is Thursday, 2 A.M. at New York. 


(5) What will be the time at Lahore, 74 degrees E., when it is 


egrees W; and vice versa ? 
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The difference of degrees of longitude between Lahore and 
Chicago is equal to 74°+-87°=161 degrees. For one degree there is 
a difference of 4 minutes; for 161 degrees there is a difference of 
161 x4, or 644 minutes or 10 hours and 44 minutes. 

As Lahore is situated to the east of Chicago 10 hours and 

44 minutes should be added to the Chicago time. Therefore 
the time at Lahore will be (6-15)2- (10-44) 216 hours and 59 
minutes—4-59 A.M. Tuesday. 

Again, when it is 6-15 P.M. on Monday at Lahore the time 
at Chicago will be 18-15 minus 10-44, or 7-31 A.M. Monday. 


Standard Time 


As the local time at each place is different, it would be very 
inconvenient if every town were to keep its own local time. To 
avoid this inconvenience, the local time of one important place is 
adopted throughout a large area. This time is known as the Standard 
Time. The whole of the United Kingdom takes its standard time 
from Greenwich. Ireland takes its time from Dublin, which is 25 
minutes behind the English time. In vast countries, it has been found 
convenient to fix time zones OT belts, all places in each zone keeping 
As each zone is 15 degree wide, its time is exactly 
one hour ahead of its western and one hour behind its eastern 
neighbour. Thus in Canada there are five Time Zones, called Atlantic, 
Eastern, Central, Mountain, and Pacific, whose times are respectively 
four, five, six, seven, and eight hours behind Greenwich time. Similar 
arrangements exist in the United States and Australia. In fact, in 
nearly all civilised countries the standard time now adopted is either 
Greenwich time or differs from it by an exact number of hours or 


half-hours. 


the same time. 


Indian Standard Time 


Formerly the Indian standard time was the Madras local time, 
which was 5 hours 21 minutes and 10 seconds in advance 0! 
Greenwich time. But as this standard time did not bear a simple 
and easily remembered relation to Greenwich time, it has been 
changed since Ist January 1906 from Madras time to that of a place 
lying on 823° E longitude, so as to make the Indian standard time 
exactly 5} hours ahead of Greenwich time. This place roughly 
corresponds with Allahabad whose local time is 5 hours and 28 
minutes, or only two minutes short of the standard time. : On the 
Ist January 1906 all the railway and telegraph clocks were put at 
Standard Indian Time. Calcutta retained its former Calcutta Time 
which was twenty-four minutes in advance of the Standard Time 
till Ist September 1947 when it switched over to the Indian Standard 
Time. But in Bombay the local time was retained only on the clocks 
that were maintained by the Municipality and in the establishments 
of orthodox Hindus till Ist September 1949. After these dates the 


Standard Time became universal throughout India. 
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time can be obtained by 
time. 


Examples 


(1) What is the longitude of a place when it is 5 P.M. at 
Greenwich and noon at that place ? 


The difference of time between the two Places is equal to 
5 hours or 5x 60 or 300 mi 


nutes. 
; : : itude ; 
For 4 minutes there is a difference of 1 degree of longi: ; 
for 300 minutes there isa difference of 300/4 or 75 degree 
of longitude. 


As the Greenwich time is ahead of the local time, the place is 
Situated to the West of Greenwich i.e, 75? W. 
» (2) Find the longitude of a place 
While it is 8.40 A.M. by Greenwich time. 
The difference of time is equal to 12—(8-40) or 3 hours 20 
minutes, or 3x 60+-20=20 minutes. For 4 minutes there 
is a difference of i 


l degree ; for 200 minutes there is a differ- 
ence of 200/4 or 50 degrees. 


As the Greenwich tj 


when the local noon occurs 


time is behind the local time, the place 
is situated 50 degrees E, of Greenwich i.e. 50° E, 
Time and Circum-navigation of the Globe 


We have just seen that the loca] time of places according to 
Teenwich is 4 minutes before or 
ery degree of longitude, Now, if a 
d adjusted his watch to 
is watch 4 minutes 

ine of longitude that he 


> OT 24 hours forward for 
had apparently spe. 


f s that he 

nt in travelling would be less by 24 Ours or one 

day than the number of days he had actually spent Thus he would 
appear to have gained ad i 


, elled Westward, 
Ours behind Greenwich time, 
appear to have lost a day, 


On the earliest Voyages round the globe, this change of time 
was not taken into consideration and consequently several strange 
things happened. When Captain Basil Hall reached Manila (120°E.) 
he found that T 


the people's Sunday was his Monday, 
was that he had travelled 


3 The reason 
eastward and gained a day. Similarly, 
when Sir Francis Drake returned to England after 


a world Voyage 
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he thought that the day was Saturday, whereas it was Sunday. The 
reason was that he had travelled westward and lost a day. Again 
at Sitka (135? W.), the old capital of Alaska, where half the people 
are Russians who had come from Russia across Asia and half are 
Americans from the United States; when it is Sunday with the 
Russians it is Saturday with the Americans, and the Russians are 
busy on Monday at the very time when the Americans are observing 


their Sunday. 
Date Line 


Suppose we travel from Green- 
wich- eastward to a place A on 
longitude 180 degrees E. We shall 
find the local time there 12 hours 
ahead of Greenwich time. So that 
when it is 6 A.M. on Wednesday 


April 18th, at Greenwich, it will EN 
be 6 P.M. on Wednesday April SIBERIA l9 
18th, at A. Similarly the local time j s 
at place B on longitude 180 


degrees W will be 12 hours behind 
that of Greenwich, so that when 
the time at Greenwich is 6 A.M. 
on Wednesday April 18th, at B it 
willbe 6 P.M. on Tuesday April 
17th. Thus two places in longitude 
180. degrees E or 180 degrees W 
agree as regards the time of day, 
but differ by one day as regards 
the date. But these two places are 
in reality one and the same, for if 
we count from the east, the place 
will be 180 degreeseast, and if we 
count from the west it will be 180 
degrees West. 


z 
> 
e 
- 
S 
= 
= 
5 
a 


To avoid this confusion of 
dates, ships, when aa cross ‘the 
180° meridian, a or deduct a 
day according as they are sailing NE WIZERCAND 
towards the east or towards the 
west. This line where they change 
the date is called the Date Line. 


Remember that this line does 
not exactly follow the line of 
180° Jongitude. The reasgn is that 
180° longtitude passes through 
groups of island in the Pacific D 
Ocean. Had the Date Line followed 165'E S 15w 
180? longitude, it would have Fig. 12. The Date line 
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caused a difference in date between two neighbouring islands under 
the same administration. To avoid this confusion of dates, the 
line has a zig zag course as shown in Fig. 12. 


Compass 


The compass is an instrument used by seamen, surveyors, 
and travellers, to indicate direction. The mariner’s compass consists 
of three parts, namely, the box, the card, and the needle. The 
needle, which is the essential part, is:a small bar of magnetized steel. 
It is balanced on a Pin in the box in such a way that it remains level 
in all positions of the ship. Being magnetized the needle always 


Fig. 13. The Compass 


points towards the north. The circular card is divi ; 

parts by lines drawn from the centre to the CREER D E. caual 
called Points. The intervals between the points are further dh ded 

So that the whole circumference is finally divided SUIS d ^: ap 
degrees. The four principal points are called the Cardinal in o we 
viz., North, South, East and West. The names of th oints : 
compounded of these, as N.E., S.E., S.W., N.W NNE € Test are 
N.E.E. and so on ‘(See Fig. 13) SN EN ETENN. Wie; 


ló 
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Representation of The 
Earth-Projection 


The Globe : 


Owing to its nearly spherical form the earth can best be 
represented by means of a globe. On a terrestrial globe, are 
marked the chief features of the earth, viz., the continents, islands, 
oceans, countries, lakes principal rivers, mountains, etc., to show 
their relative size, situation, and distance. Similarly the lines of 
latitude and longitude, the equator, the Tropics of Cancer and 
Capricorn, and the Arctic and Antarctic Circles are also shown. 
The ordinary structure of such a globe is as follows : 


1. A metallic rod passes through the centre of the artificial 
sphere. This rod represents theaxis ofthe earth upon which it 
rotates from west to east in 24 hours. 


2. The sphere is placed upon a stand in such a way that the 
inclination of the rod is the same as that of the axis of the earth 
which is inclined at an angle 664° to the'plane of its orbit. 

3. A metallic circle surrounds the sphere, which is attached 
at the extremities of the axis. As all parts of the sphere, when it is 
rotated, pass under this circle, it serves as a general meridian, called 
the brass meridian. Degrees of latitude are marked on it. 

4. The framework in which the globe is suspended is a 
circular wooden band. It divides the sphere into northern and 
southern hemispheres. As it represents the horizon, it is called the 
wooden horizon. 

5. An hour-circle with a movable point or index, which 
runs round the axis of the sphere, is attached to the north Pole. It 
is divided into 24 equal parts, which represent the hours of the day. 

6. To measure the distance of places and find their relative 
position a quadrant of altitude or movable place of brass, divided 
into degrees, is screwed on the brass meridian. 

7. The mariner's compass, which we have already described, 
is fixed under the sphere. 
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The Map 


Though the globe is an exact representation of the earth on a 
small scale, it is not large enough to show the details of the features 
of the earth. If it were made of very large size, it would be very 
expensive and inconvenient to handle. Therefore some more conve- 
nient form of Tepresentation is necessary. Such a form is the map. 
But maps are flat and the earth’s surface is curved. <A flat surface 
cannot coincide with or lie evenly on a curved surface. Take a sheet 


In figure 14 NS is a hollow gl 1 i 
and G, seven trees Painted in black nee me C D-ELF 


Kinds of Projection 


Note in the last figure that the dista; 
t nc 
FG, on the globe are all equal, but the Mejias wore s re 
sce. Ther ieee as they get farther away fios the 
entre. are parallel 
will not fall on it, Hence with Pus light us ic itore 
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impossible to produce a map of a complete hemisphere. As already 
stated, different methods of projection are used according to the 
purpose of the map and the area to be represented. The most 
important projections are the following : 
1. Stereographic Projection \ 

In this projection, the light is supposed to be placed at the 
position L on the surface of the globe as shown\in Fig. 14. The 
distances from A to G on the Globe are all equal. \The correspon- 
ding distances a to g on the screen gradually increase\from the centre 
outwards. Therefore the parallels of latitude and the meridians, 


SHE? 


Projection 
Fig. 15. Stereographic Projection 


which are equidistant on the globe, become farther apart from one 
another on the map as they get away from the centre. Moreover, 
the parallels of latitude remain no longer parallel to one another 
as they are on the globe, but get curved as they reach the poles. 
Hence the map constructed by this method will show the central 
portions correctly, the outer parts will be distorted in the shape 
and enlarged in area. The map of the polar regions, which are 
the central portions of a hemisphere, is made by this method. 


2, Orthographic Projection 


In this projection, the light is supposed to be placed at an 
infinite distance from the globe. All the rays of light will now be 
parallel as shown in figure 16. The distances Ato Gon the globe 
are all equal, while the corresponding distances a to g on the screen 
gradually diminish from the centre outwards. Therefore the parallels 
of latitude and the meridians draw together as they get away from 
the centre. Again, the parallels of latitude are no longer parallel 
circles as they are on the globe, but are parallel straight lines. Hence 
the distortion produced by this projection is just the reverse of that 


: NG 
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; H H H . . H " he 
uced by the stereographic projection. This projection, like t 
e yt may beemployed in producing maps of the central 
N 


WL S 
NS 
Orraca 
Projection 
Fig. 16. Orthographic Projection 


Principle 


portions of the hemisphere, 


as of the polar regions. Otherwise these 
two methods are not of m 


uch value to geographers. 
3. Globular Projection 


pposite kinds are produced by 
the surface of th 
n where these distorti 


each other. This position is at the point L (fig. 17), where LW is 
half of WN,» that is half of the chor 


! d of the quarter-circumferetce. 
Observe that equal distances, A to G on the globe, are now projected 


Principle. Fig, 17. Globular Projection 
as almost equal distances a to 
0} 
atitude and the meridia ate eg eeen 


Ns a 


Thereforé th 
T€ equidistant E t 


On à particular 
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line as they are on the globe, but unlike the former, are no longer 
parallel ; they become curved towards the poles, diverging at the 
ends. This projection is therfore .also known as the Equidistant 
Projection. Although distances are represented in this projection 
equally, the map is distorted at the edges and the direction is not 
shown correctly. This projection is generally used in making maps 
of the world in hemispheres. 


4. Cylindrical Projection 


Let us suppose that the screen is wrapped round the globe in 
the form of a cylinder and touches the globe at the equator. Imagine 
alight placed at the centre of the globe as shown in fig. 18. The 
surface features of the globe will be projected on to the inner surface 
ofthe cylinder. Unwrap the cylinder and note that the lines of 
longitude, which on the globe meet at the poles, are parallel straight 
lines on the sheet. Parallels of latitude, which are circles on the 


globe and which become shorter as they go towards the poles, are 
on the screen also straight lines equàl in length. Moreover, the 
distance between them increases very much from the equator out- 
wards, which is not the case on the globe. Therefore, except at the 
equator, the maps constructed by this projection will represent 
correctly neither the drea nor the shape. But there is one advantage 
which outweighs these disadvantages. - These lines of latitude and 
longitude are at right-angles to one another, as on the globe. Hence 
direction will be accurately represented, j 
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5. © Mercator's Projection 


ection is based on the cylindrical projection, which 
in A.D. 1556 by a Flemish mathematician who called 

We have seen in the 
cylindrical Projection that the lines of 
idistant straight lines, 
they converge at the 
poles. The parallels of latitude are equal 
ach other as 
ugh in reality 
the length of 


being the same in all latitudes. But it is 


it is only half the 
the equator. In 
the scale of the map, 
Measuring east and west at latitude 60°, 
is double the Scale at the equator, In 
order to Preserve the correct ratio 
Mercator doubled the Scale measuring 
north and south. (Fig. 19), Thus on tlie 
map made on this Proiection, the distance 
from latitude 60* to 61° j 


18 made twice as 
Breat as from latitude 0° 


S io» though 
these distances are really equa], Hence, in 
O the correct direction, the 
Shape of the Countries will also be 


their area in 


greatly exag- 
Thus Iceland looks nearly as 


Cause it gives 
charts made on Mei 


€ to sailors, 
i ccu] ence seamen always use 
TCator's Projection, 


6. Conical Projection: 


[ the cone is spread out flat, the 
atitude Will become Parts of Concentric cj 


REPRESENTATION OF THE EARTH- PROJECTION 107 


parallels like Ireland and Denmark. This projection’ is employed in: 
making maps of separate countries and other relatively small areas. 


E 


Principle 
5 Fig.20. Conical Projection 


Note that in the above examples the general principles of 
map-making have been illustrated. The globe and the light aye not 
actually used in map-making. Maps are actually made by a method 
Of measurement and mathematical calculation called triangulation, 
because the basis of all the calculations is the triangle: 

How to Represent Elevation on the Map. Land relief, or 
different elevations of land as mountains, valleys, plains, is represen- 
ted on the map in two ways : 

(1) by contours, 

(2) by hachures. (Fig. 21, 22. Contours are lines that join 
together places of equal elevation. Where the contours spread out, the 
ground is rather flat, and where they crowd together the ground is 
steep. Hachures are lines of shading. Where the slope is gentle 
the shading is light, and where it is steep the shading is heavy. Each 
method has its advantages. Hachures are much more impressive and 
the alterations of slope can be beautifully traced, but it is impossible 
to find from the actual height of the places. Contours on the other 
hand are less picturesque, but they tell you exactly the height and 
slope of the places. In some maps, varied shades of colour are also 
employed to indicated differences of elevation. 


Scales 


A map is always drawn to a certain scale which shows the 
relation that any distance on the map bears to the actual distance on 
the earth's surface. From it we can also determine areas. In using 
a map we should always know the scale on which it is drawn. This 
scale is sometimes indicated by a line of certain length, say one 
inch, which may represent one or more miles. If the scale is one 
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i i ill stand for 63,360 
inch to one mile, then one inch on the map wi 
inches of actual surface; hence:this scale may be denoted by the 


G3 


==- -yaen ~~ 


OX 


Fig. 21 & 22, Hachures a 


Tepresentative fraction 1 
1 : 63,360. 


5 en comparing one map with 
another in the atlas, as maps of thi p E p 


nd Contours 


I7 


a Le ee ee eee 


The Moon and The Eclipses 


The Moon 


The moon is a moving target which orbits earth in a slightly egg- 
shaped (elliptical) path that takes it as far as 2,52,710 miles (4,04,306 
Kilometres) from earth and as close as 2,1 1,463 miles (3,38,341 
Kilometres) to it. It revolves round the earth in a little more than 
27 days. Her mean distance from the earth is about 2,38,856 miles 
(3,82,170 Kilometres) from the centre of the earth to the centre of 
diameter is about 1 of that of the earth; sur- 
face about 1/13; volume about 1/49 and her mass about 1/81 of those 


of the earth. Thus, ifa man weighing 60 kilogrames is transferred 
to the moon, he will weigh only 10 kilogrames. For every revolution 
in her orbit she rotates once her axis,so that the same portion 
of her surface is. constantly turned towards the earth. She is also, 
like the earth, an opaque body and has no light of her own, but 
reflects the light of the Sun. A rocket with a speed of 5,000 miles an 
hour would take 48 -hours to reach the moon. 


Trip to the Moon 


Two American Astronauts, Neil Armstrong (39) and Edwin 
E. Aldrin Jr. (39) landed in the waterless Sea of Tranquillity 
of the moon's surface at 01. 48 hours IST on 31st July, 1969; set foot 
on it at 08.26 hours IST same day and walked on the moon, rather 
bounced around in the partial weightlessness for 2 hours, 13 minutes 
and 12 seconds. Having stayed on the moon's surface for 23 hours 
and 31 minutes, the astronauts began return journey at 23.23 hours. 
IST on 21st July, 1969 and splashed down in the Pacific Ocean at 22 
hours 19 minutes IST on 24th July, 1969 as prearranged. The climatic 
point of the daring nine days voyage to the moon was when “Eagle” 
the fragile spidery lunar module of Appollo 11 made a dusty landing 
with Neil Armstrong and Aldrin, the U.S.A. Astronauts on board. 
It was the first time a manned space craft had made a landing on the 
moon’s surface. It was the fulfilment of a dream which the count- 
lace wonerations of mankind had dreamt. 
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voyage of glory on Wednesday, the 16th July, 1969, when a huge 
Saturn-5 hurled them into space. After orbiting the earth for a little 


The Americans also launched Apollo 12 on November 14, 1969 
and the astronauts landed on the Ocean of Storms. Russia also 


put into moon’s orbit an unmanned Spaceship called luna 15. This 
Soviet craft was moved towards a po 


V osition where it could take a look 
at what the Americans were doing. The Soviet craft, however, 
EDS in the moon 500 miles away from the landing site of the 

pollo 11, 


Thus the three astronauts 
moon dust and brought back valuz 
earthly beings to study for ab ; 

s N : about t t 
neighbour. Their lunar Vehicle, *: first Bini ee 


touch down outside the earth claimed the distincti i 
1 
the first to blast out ofa celesti DE nedo 


al body when it lift 

moon at 23.23 hours IST on 21st July, 1969, hie Sho die 
for man will mean one giant leap for mankind, The Sea of Tran- 
Sn wi n üs Pii meg with smal] round crators Small 
egg shaped stones and boy ers n strewn all T 

Tound. The 
The rock strewn 
€ desert territory 
the moon appears 
$ mineral grains 
ratory where the rocks picked up by hen ollo 11.97 0f the labo- 


o 11 astronauts are 
ned f, 


-prints on the 
mementoes for 


mass. d might have been bo; 
below the surface might haye r 

5 : , i e 
There is evidence from small "strips on ee A k meteorite impact, 
prepared by micrometeorites during ; that it has been 
the scientist said, E 


Trip to the Mars 


The Americans also hurled t 
24th July, 1969 towards the plac’ Mush "Thee, Wo space crafts on 


unmanned rockets, 
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Mariners 6 and 7 were on path which took them within 2,000 miles 
of Mars. The ships sent back television pictures of the mysterious 


Fig. 23. Phases of the Moon 


surface of the planet, that scientists believe, is the likeliest candidate 
to support life similar to earth. Ifthe pictures confirm that Mars 
is amenable to life, it may become the target for manned missions 
in the not too distant future. A scientist in California said that 
gases detected by Mariner 7 indicated there may be some form of 
lifeon Mars. Dr. George Pimantal, incharge of the lower atmos- 
phere experiment aboard Mariner 7, said the two gases detected 
were methane and ammonia ; which are at the origin of the life 
evolution on earth. The gases were detected by Mariner 7 over 
the rim of the Martian South Potan Ice Cap. 


The Phases of the Moon 


All of us have seen that sometimes the moon appears to a semi- 
circle and finally to a full round figure, which again diminished from 
night to night till it ends in the new moon. These recurring changes 
in the appearance of the moon are called the Phases of the Moon. 


How the Phases of the Moon occur 


The moon revolves round the earth from west to east. There- 
fore she changes her position with respect to both the earth and the 
sun. When she comes between the earth and the sun as at position A 
(Fig 23), her dark half is towards the earth, hence the people of 
the earth can see no part of her. This position of the moon is called 
the New Moon. When she moves to position B only, a portion of 
her bright side appears to the people of the earth, as shown at B in 
the figure. This is the position of the Crescent Moon. She then 
appears in the western sky a little before sunset and sets soon after 
thesun. The crescent grows wider and the time of setting later b: 
about one hour each day. When she comes to position C and Q 

> 
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half of her bright side, or a quarter of the whole surface, is seen from 
the earth. These positions are called the first quarter and the last 
quarter respectively. The former takes place about seven days after 


the new moon, and the latter about twenty-one days after it. When 
she arrives at E, the whole of her bright side is towards the earth. 
This is called the Full 


Moon and takes place about fourteen days 
after the new moon. She rises in the east about the time of sunset 
and sets about the time of sunrise. From position A to E her bright 
portion has been daily increasing in size. Therefore the moon is said 
to wax between the new moon and the full moon. For the Test of 
her course, i.e., from portions E to A, she begins to wane or gradu- 
ally diminish size till she appears again as'before. When more than 
a semi-circle is visible, she is said to be gibbous, as at positions D and 
F. When less than a semi-circle is visible, she is said to be crescent, 
as at positions B and H. The moon goes through the above regular 
phases in a period of about 29Yy days. From moon-rise to moop-rise 


is called a lunar day and the mean lunar day is 24 hours and 54 
minutes. 


The time of Moon-rise and Moon-set Next Day 


Had the moon been Stationary, each place on the earth’s surface 
Mould haye come exactly opposite to her after 24 hours and the moon 
must have risen next day exactly at the same time. B 
revolves round the Mine mooi 


earth from west to east Which is the di i 
[ € : i e direction of 
the earth’s rotation. While the earth turns once 


NI on its axis, the 
moon moves from position M to M. (Fig. 24), i.e., about 1/27 of 


Fig. 


24. Varying time of sun-rise 
her orbit. 


Hence the earth must t I 
MOM before the same place A i bed 
€ ace A can beo i i 
Rr rh bar Sey tise for the same place A after 1/27 of 24 
b Out 54 minutes. Hence the time of risi i 
the moon gets later each day by 54 minutes, or neatis ea E 2 


ough the additional angle 
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Solar Eclipse 
At the time of New moon, i.e., when the Moon comes between 
the sun and the earth (see. Fig. 25), the light of the sun is obstructed 


by the moon. 
m 


Fig. 25. Solar Fclipse 


. The people on the earth cannot thus see thesun or any part of 
it and a solar eclipse is the result. If the sun is entirely hidden, this 
eclipse is called a total eclipse ; and if it is partly hidden, we have 
what is known as a partial eclipse. In the figure, the eclipse is total 
where the dark shadow falls upon the earth, for no part of the sun 


will be seen. It-will be partial where the lighter shadow falls. 
Sometimes the moon obstructs the centre of the sun. Then 

the central portion of the sun's disk is obscured and a bright ring 

is left round it. Such an eclipse is called an annular or ring-shaped 


Fig. 26. Annular Eclipse of Sun 
1n this eclipse the shadow of the moon does 


Not reach the surface of the earth. (see Fig. oo "t 
eclipse of the moon takes place at the time 
s the earth comes between the sun and the 


eclipse of the sun. 


Lunar Eclipse 
of full moon, that is, 


Vee 
MEE- (-) 
Wi i 


Fig. 27. Lunar Eclipse 


moon (see Fig. 27). The shadow of the earth then falls on the moon 
and a lunar eclipse is the result. 
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half of her bright side, or a quarter of the whole surface, is seen from 
the earth. These positions are called the first quarter and the last 
quarter respectively. The former takes place about seven days after 
the new moon, and the latter about twenty-one days after it. When 
She arrives at E, the whole of her bright side is towards the earth. 
This is called the Full Moon and takes place about fourteen days 
after the new moon. She rises in the east about the time of sunset 
and sets about the time of sunrise. From position A to E her bright 
portion has been daily increasing in size. Therefore the moon is said 
to wax between the new moon and the full moon. For the rest of 
her course, i.e., from portions E to A, she begins to wane or gradu- 
ally diminish size till she appears again as'before. When more than 
a semi-circle is visible, she is said to be gibbous, as at positions D and 
F. When less than a semi-circle is visible, she is said to be crescent, 
as at positions B and H. The moon goes through the above regular 
phases in a period of about 294*days. From moon-rise to moop-rise 
is called a lunar day and the mean lunar day is 24 hours and 54 
minutes. 

The time of Moon-rise and Moon-set Next Day 


Had the moon been stationary, each place on the earth’s surface 
would have come exactly opposite to her after 24 hours and the moon 
must have risen next day exactly at the same time. 
Tevolves round the earth from west to east, which is th 

c € c ] € direction of 
the earth's rotation. While the e nce on its axi the 
moon moves from position M to M. (Fig. 24), i.e., about 1/27 of 


Fig. 
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Solar Eclipse 


At the time of New moon, \.e., when the Moon comes between 
the sun and the earth (see. Fig. 25), the light of the sun is obstructed 
by the moon. 

b! 


Fig. 25. Solar Fclipse 


. The people on the earth cannot thus see the sun or any part of 
it and a solar eclipse is the result. If the sun is entirely hidden, this 
eclipse is called a total eclipse ; and if it is partly hidden, we have 
what is known as a partial eclipse. In the figure, the eclipse is total 
where the dark shadow falls upon the earth, for no part of the sun 


will be seen. It-will be partial where the lighter shadow falls. 


Sometimes the moon obstructs the centre of the sun. Then 
the central portion of the sun's disk is obscured and a bright. ring 
is left round it. Such an eclipse is called an annular or ring-shaped 


/ 2x = 


Fig, 26. Annular Eclipse of Sun 
eclipse of the sun. in this eclipse the shadow of the moon does 


Not reach the surface of the earth. (see Fig. 26). ; e 
i lipse of the moon takes place at the time 
aici ihe earth comes between the sun and the 


Lunar Eclipse : 
of full moon, that is, 


M E. 


Fig. 27. Lunar Eclipse 


moon (see Fj g. 27). The shadow of the earth then falls on the moon 
and a lunar eclipse is the result. 
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Why Eclipses do not occur Every month 


We have just seen that the solar eclipse and the lunar eclipse 
occur at the time of new and full moon respectively. But as the new 
and full moon take place once a month, how is it that these eclipses 
do not occur once every month ? Had the moon's orbit been in the 
same plane as the orbit of the earth, i.e., had the plane of the moon's 
orbit coincided with the plane of the earth's orbit, there would always 
have been an eclipse of the sun at new moon and an eclipse of the 
moon at full moon ; each kind of eclipse would have occurred once 
every month. But this is not so. The plane of the moon's orbit 
is inclined at 5° to the plane of the earth’s orbit. Hence an eclipse can 
occur only when the moon comes in thesame plane as the earth s 
Orbit, that is, when the sun, the earth, and the moon are in one 
straight line. 


The Solar System 


The solar system is the name given to indicate collectively the 
sun and the group of heavenly bodies which revolve round it as their 
centre. These heavenly bodies are planets, comets, and meteors. 
‘The Sun 


The sun is the central body of the system to which our earth 
belongs. Its diameter is 109 times that of the earth. It exceeds the 
earth in volume about 1,300,000 times and in mass about 330,000 


times. Its mass is 750 times that of all the planets combined. It is 
about 93 millions o 


f miles away from the earth; a rocket with a 
Constant speed of 5,000 miles an hour would take nearly 78 days to 
reach the sun. 


. The sun is an intensely hot body. 
of its surface is about 19,000? F. 


Planets 


Planets are heavenly bodies which l 
, d ihe sun as 
their centre. The earth is therefore on M e ets 
look like pars from the earth, a a athe plan 
respects; first, they change their places while thi ; and 

1 € stars do not ; an 

Secondly, they shine by reflected sun-light while the stars shine by 
rod owo ent The most imp planets are : Mercury, Venus, 

arth, Mars, 2 i | f 
which we have already read in ch uno Mer A 


apter 1. 
Satellites 


A’ satellite 


is a secondar 
round a larger one. 


y or smaller t whi ves 
The mooni planet which revol 


S a satellite of the earth. Neptune 
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is accompanied by one satellite, Mars by two, Uranus by four; 
Jupiter and Saturn each by nine. 


Comets 

Comets are heavenly bodies which appear like stars accompa- 
nied by a train of light which is sometimes Short, sometimes 
extending over half the sky. They revolve round the sün, not in a 
circular path, but in a long ellipse.. They are, therefore, carried to 
Such distances that they sometimes disappear for several generations. 
They seem to shine mainly by their own light, but part of their 
brightness is borrowed from the sun, 


Meteors 

Meteors are transient bright bodies seen in the atmosphere. 
These bodies shoot rapidly across the sky and then disappear, 
Hence they are also called shooting or falling stars. They are be- 
lieved to be due to the existence of a great number of extremely 
minute bodies revolving round the sun; when these bodies happen to 
enter the earth’s atmosphere they are heated by friction and become 


luminous. 
Milky Way 


The Milky Way, or the Galaxy, is the long white luminous 
track which is seen at night stretching across the sky from horizon 
to horizon. The bright track or belt is due to the existence of a 
multitude of stars so distant and so blended as to be distinguishable 
only by the most powerful telescopes. 
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Land and Agents of Land 
Configuration 


The Crust of the Earth and its Temperature 


Scientists say that the earth was ori ginally a nebula or glowing 
mass of intensely hot material revolv 


ing round the sun, of which it 
had formed-a part. Subsequently its 
condensed and hardened 


The crust is only 20 to 40, 
miles thick, or only 1/400 to 1 /200 of the total diameter of the earth. 
This is evident from the 


higher th: 

igh enoug 

re the in 
rocks of the crust, for 

he melting points of solids. 

Rocks and their Formation 


The various subst. 


; y the earth’s crust is composed 
are called rocks. This term applies equally to the hardest stone and 
to the softest sand. Rocks are divide 


d into three main Classes : 
(a) Igneous. 
(b) Sedementary, 
(c) Metamorphic. 


(a) Igneous Rocks are t 
the action of fire (Latin ignis, fi 
athe lates 


ances of which 


which have been formed by 
re). They 


were originally i Iten 
interior of the earth, bút hav Y N 
and solidified. When th 


or Intrusive e.g. Granite (from Pluto, 
regions). When they are thrown" out in a 
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and cooled at the surface they are called Volcanic or Extrusive as 
lava, basalt. The Intrusive igneous rocks are generally shapeless 
and crystalline in character. Extrusive or volcanic rocks show no 
crystallization. They are smooth and glossy. As Igneous are not 
formed in layers or,strata they are also called unstratified rocks. 
They are found in India in the Raj Mahal Hills and the Deccan. 


, 

(b) Sedementary rocks are those rocks which have been formed 
by the action of water (Latin aqua, water) Large quantities of 
igneous and other rocks are gradually worn away by the action of 
rain and rivers and deposited in layers in the beds of seas and lakes. 
Under pressure, this mud or sediment is cemented together and 
forms a solid mass. As these rocks are found in layers or strata, 
they are called Stratified rocks, and as they are formed by the 
sediment brought down by rivers, they are also called sedimentary 
rocks. Sandstone is an example. 


It sometimes happens that remains of plants or animals, such 
as leaves, branches, bones, teeth and shells, become buried in a 
sediment as- it is being laid down. These remains are known as 
fossils. They are of value in deciding the age and mode of forma- 
tion of the rock. Sometimes, these remains of plants, animals and 
other organisms occur in large quantities, decay, and harden under 
pressure into strata of rocks. Such rocks are then called organically- 
formed rocks. Chalk, limestone, coal and coral are examples. 
There is a third group of acqeous rocks known as chemically formed 
rocks ; Rock-salt and gypsum are examples. These are nothing but 
redeposited, precipitated material. 


(c) Metamorphic Rocks are those rocks which have been 
changed from their original form by heat or pressure. They are 
generally hard and crystalline in appearance.  Gneiss (altered 
granite), marble (altered limestone), slate (altered clay), anthracite 
(altered coal) and quartzite (altered sandstone) are examples. In some 
cases, the changes have been so great that it is difficult to discover 
the original composition of the rock. These rocks are compact, 
hard, resistant to erosion and crystallized. 


Agents of change. The changes which continually take place 
on the surface of the earth are chiefly due to two causes 


(a) Internal heat, which causes movement of elevation or 
upheaval, and subsidence or depression of the earth’s crust. 


(b) External agents, which include rain, rivers, wind, frost, 
waves, glaciers, etc. ‘ 


Internal Heat and the Formation of Mountains and Valleys. As 
the interior of the earth is hotter than its exterior, heat must travel 
from the former to the latter. ` As soon as it reaches the-surface, it 
escapes into space. This process is called terrestrial radiation, and 
the interior of the earth is always losing its heat by this process. 
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As the interior of the earth gradually cools and contracts, the 


outer, crust has to occupy a smaller space. The result is that the 
crust falls into wrinkles or folds (see Fig. 28) 


Fig.28. Folding of Earth's Crust 


The raised parts are mountains and the depressed parts are 
valleys. Such mountains are called Mountains of Elevation or 
Folded Mountain. The Himalayas, the Atlas M. 
the Andes, and th 
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strata then slip down on one side. Such cracks are called Faults 


(Fig. 29) 
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Fig 29. Rock Faults 


Sometimes the strata słips down betweer two or more less para- 
llel faults as shown in Fig. 30. The depression caused in this way 
is known as a rift-valley. The Jordon and the Dead Sea, the Red Sea, 
Lake Nyasa, Lake Tanganyika, and the central plain of Scotland are 
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Fig. 30. Rift Vally 


Li 


all rift-valleys. Sometimes, on the other hand, a portion of the crust 
is left standing between two or more faults, while the surrounding 
country subsides. This crust is called a Crust-block. The island of 
Sicily is an example. 


Volcanoes 
During the crumpling and winkling of the earth’s crust, it 


S tds happens that a deep opening is made. Water then passes 
ough it, comes into contact with the highly heated rocks of the 


120 GEOGRAPHY TEACHING 


interior of the earth, and produces such a large quantity of. vapour 
and steam that molten matter is forced up through the opening to 


the surface and is piled round it. A conical mountain formed in 
this way is called a volcano. 


Remember that a volcano is not a burning mountain. A 
voleano is a conica! mountain built of material thrown out from 
openings in the earth's crust. The opening is called the neck of the 
volcano. The cup-like hollow at the top of the neck is called the 
crater. The molten matter which is forced up the volcano is called 
lava. Volcanoes that are in active operation are called Active 
Volcanoes ; those that operate not continually but at intervals of 
Several years, are called Dormant or Latent Volcanoes ; while those 


that have entirely ceased to act are known as Extinct Volcanoes, 
(See Fig. 31).. 


Extinct Crater Active. Crater 


Stratified Rock 


H 
Volcanic Rock 


Fig. 31. Diagram of Volcano 


.. Geysers are springs of hot water which i 
with dense clouds of steam and 


: Shaking or heavi i 
crust, generally accompanied by a deep samen oae Sithe earth's 
are believed to be due to the following en ses ew sion. Earthquakes 
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(a) When the interior of the earth cools and contracts. the 
crust cracks and a shaking is felt. 


(b) Sometimes strata of rocks actually slip down along faults 
already formed. 


(c) When water finds its way to the heated rocks of the inte- 
rior, so much steam is produced underground that it ex- 
pands and forces its way to the surface, and upheavals 
and tremblings take place. . ? 


Though earthquake shocks are felt more or less in all parts of 
the world, they are most common and most violent in volcanic dis- 
tricts and regions of folded mountains. They often accompany 
volcanic eruptions and cause heavy damage to life and property. 
In violent earthquakes, the openings made in the ground are so ex- 
tensive that entire cities and islands may be swallowed up. The 
earthquake wave which is produced by the sudden rush of the re- 
treating sea upon the land is perhaps as destructive as the earth- 
quake itself. Yet earthquakes may be constructive as well as 
destructive. They may bring upwards near the surface rocks 
containing useful minerals, and they may throw up new land for 
human habitation. 


Rising and Sinking Coasts 


Besides, the sudden changes caused on the surface of the earth 
by volcanoes and earthquakes, a slow movement due to the gradual 
loss of heat and contraction of the earth, is always going on. ` Some 
parts of the earth are rising while others are sinking. The coasts of 
North America (California, British Columbia), Eastern India, Nor- 
thern China ànd Japan are rising. The east coast of the United 
States, both sides of the English Channel, and thé east coast of 
Australia are examples of sinking coasts. 


Formation of Islands 


Owing-to the shrinking of the earth, sometimes a strip of land 
is separated from the continent by the subsidence of the intervening. 
area into the ocean. Such strips of land are called Continental 
Islands. As they were once a part of the mainland, they are similar 
to the continent in geological structure, vegetation, and animals. 
Moreover, the water between the islands and the continent is shallow. 
The British Isles, Madagascar, New Zealand, and the Andamans are 
examples of such formation. Another kind of islands is known as 
Oceanic Islands. They are usually far from the continent and rise 
suddenly out of deep water owing to the upheaval of the earth. On 
account of their remoteness, they are different from the mainland in 
geological structure, flora and fauna. Australia is the typical exam- 
ple. Oceanic islands also include a kind of island which is formed by 
tiny sea creatures called Coral Polyps. Such islands are therefore «alled 
Coral Islands. These creatures secrete the carbonate of lime which 
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is dissolved in the sea-water and deposit it around their bodies to 
form askeleton. In course of time this deposit of carbonate of 
limé accumulates, and comes to the surface of the water by the 
action of the waves. A chain of such islands is called a Reef. If a 
reef is near the shore, it is called a Fringing Reef. If at a greater 
distance, it is called a Barrier Reef, and if it has a ring-like appear- 
ance surrounding a lagoon of shallow water, it is called an Atoll. 


t- 


I9 


External Agents of Change 


Denudation 


In the last chapter we have read how the internal heat of the 
earth, by producing movements of elevation and subsidence of the 
crust, brings about changes on the surface.of the earth. In this 
chapter we shall study how changes are caused by the external forces 
acting on the earth's surface. The main forces are : 

(a) Rain, 

(b) Rivers, 

(c) Ice, 

(d) Frost, 

(e) Wind, 

(f) Heat and 


(g) Sea. 

These are always gradually breaking the rocks, wearing away 
the sófter parts, and carrying and depositing these at other places. 
This process of wearing away the surface of tlie earth and laying it 
bare is called Erosion or Denudation. Let us consider the action of 
each agent separately. 


(a) Actioa of Rain 


Rain acts upon the surface of the earth in three ways : 


(i) By heating upon the earth’s surface it loosens parts, of it 
and washes them away. This is mechanical weathering. 


(ii) Carbonation—Rain falling through the atmosphere dissolves 
an appreciable quantity of Carbon Dioxide, and becomes 
a dilute solution of carbonic acid which has a marked 
effect upon Rocks like limestone and chalk. 

(iii) Oxidation—Rainwater contains ‘free’ oxygen which is 
particularly effective on rocks containing iron compounds. 

ocks when they come in contact with 


(iv) Hydration—Some R arsi EB: Gypsum: 


hydrogen in rain water form H 
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(v) Solution—Some rocks disinte: 

Eg: Gypsum and Rock salt. 
` This causes the water, when it falls upon the Tocks, to dissolve 
Some of their constituents, such as carbonate of lime, and to form 


hollows and Channels in them. Chalk, limestone, and marble 
are forms of carbonate of lime and are easily acted on by rainwater. 


Stalactites and Stalagmites 


grate by simple solution— 


When water, which“ has carbonate of lime dissolved in 1t; 
percolates through the roof. of an und 


S of limesto 
cave are called Stalactites. The 


drops of water is deposited onthe floor 
of time forms into Pillars which are calle 


Formation of Springs and Wells 


All the rain- 
ways : 


» Süch as clay, Tanite, etc. It is 

Permeable TOCks S Sandstone 

ilding Purposes and yet water 

a layer of clay is compara- 
ter to go through it. 


and limestone are 
can pass through th 
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rock, water will pass through the former but will be unable to 
penetrate the latter. Therefore it will accumulate and begin to flow 
above and along the impermeable rock until its own pressure forces 
the water. out on the hillside at a point where the two rocks meet 
(see the pointS in Fig. 32). Such an outflow of water is called 
a Spring. 

Springs may be Perennial or Intermittent, according as they 
flow throughout the year.or during a part of it. When the permea- 


Fig: 33. An, Intarmittent Spring and a Well. 


ble rock lies upon the impermeable rock in an inclined way as shown 
in Fig. 33, the water will cease to flow at S when the level of water 
falls below the line SW. Such a spring is called an Intermittent 
Spring. 

If a sufficiently deep hole is made through permeable rock it 
will fill with water and will form a Well. 


Artesian Wells 


If a layer of permeable 
meable rocks with both of its 
rain water will pass through the ¢ 
Permeable rock to the permeable ri 


Ssure, f this kind is called 
have E ur Quetta (West Pakistan), Ludhiana, Queens- 


land, South Australia, and various parts o the Sahara, where batren 
desert has thereby been changed info smiling gardens. The 
conditions necessary -for the formation of artesian wells are (1) The 


able rock lies between two layers of imper- 
ends open as shown in Fig. 34, the 
nds A and A’ and saturate the 
ock, water will be forced by pre- 
an Artesian Well. Such wells 
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rocks should be synclinal or dip. (2) There should be a payer of 
permeable rock on top. (3) There should be a copious rainfall to 
Bive sufficient supply of ground water. 


(b) Action of Rivers 


Rain-water which has not evaporated and does not go to 
under-ground, flows into streamlets which combine and form Tivers. 
Such rivers do not run throughout the year. They become dry in 
the dry season. Rivers that take their supplies of water from 
springs and lakes, or are fed by the melting of snow, flow all the 
year round. Both kinds of river$ are most effective in bringing 
about changes on the surfacé of the earth. They cause changes in 
three ways :— 

' (i) They eat into their beds and banks, thus deepening and 

widening themselves and forming valleys. 
(ii) They carry the material thus Separated from their banks 
and beds down to lower levels. 


(iii) They deposit in their lower courses almost all the mud, 


silt, sediment, and other waste material and form fresh 
land. 


forces to counteract them, they would i 
earth's surface to one uniform level, 


Which by friction are ground into fine sa ir mi 

on a sand. In their middle course, 
called „the Plain Stage, they deposit as much as'they wear away. 
As their speed slackens, every obstacle turns their course aside, so 


that they tend to form into curves Which ar en 
the river is straight, the in en Meapere. Wh 


j current is swift along the middle of the 
Signe ona fhe Soest along the banks, so that deposits will occur 
e ba and eros But when the course is 
meandering or winding, the Current is swiftest on the outside of the 
Cures and slowest on the inside 9f the curves. Therefore, the bank 
on a nie worn away, while sediment will be deposit- 
of curves. Suc il f its 

brought down by the river is kn as Aj, formed val ete 
very fertile. The whole of th 
and hence its extraordinary r 


Formation of a Delta 


If there Were no tides, the mud won 
€ of time it Tises above the water level. The 
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river then forces its way to the sea across this barrier through 
Several branches called Distributaries. The triangular land thus 


'Rozctt 
» Damieda 


Fig.35. Delta of the Nile 


formed at the mouth of the river is called a Delta. Delta (A) is a 
letter of the Greek alphabet and this name was applied by the 
Greeks to the delta of the river Nile from its triangular shape. 


(See Fig. 35). 


Estuary 

‘If the river falls into a sea where tides occur, it forms no 
delta because the tides will not allow the mud ard silt to accumulgte 
thefe, No sooner is the mud deposited than it is washed away into 
the sea. Thus the mouth of the river will be kept wide and open. 
Such a wide-open mouth is called an Estuary. Rivers having 
estuaries are very usefulfor navigation, and fiourishing ports are 
established on thent, because ships can readily shelter from storms 
and other sea dangers. The Ganges forms a delta, while the Thaines 


and the Amazon form estuaries. 


Basin or Drainage Area 


: i ins into a river is called 
Th le aréa from which water drains in 

its DAD Aten or its Basin. It consists of not only the valley of 
the main river but also the valleys of all the rivulets and streams, 
with all their tributaries, that run into it. The ridge which divides 
one river-basin from another is called the Water-parting. An area 
the water of which runs into hollows and lakes that have no outlet 
is called the area of Inland Drainage ; the Plateau of Seistan is an 
example. 
(c) Action of Ice 


Ice is frozen water and is, lil 
Of change. Its action is seen In po 
mountains. 


like runniag water, a powerfu| agent 
lar regions and among lofty 
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Snow-line 


The-temperature of the atmosphere decreases as we ascend 
above seà-level. In higher Tegions, on account of intense cold there 
issnow instead of rain. The limit above which snow never melts 
all the year round is called the Snow-line. The snow line is not a 
fixed limit, but varies with latitude and other factors, such as rain- 
fall, moist or dry winds, slope. Near the equator, it is at a great 
height, but in polar regions it approaches the sea-level. The lowest 
height of the snow-line on the Himalayas is about 4876.8 metres, 
while that on the mountains of Norway is about 152.4 metres. The 
Arctic Circle_is covered with perpetual snow and the snow-line 
reaches the sea-level. It is well to remember that the snow-line of 
the Himalayas is 1219 metres higher on the northern side than on 
the southern. The heavy rainfaN from the Indian Ocean lowers 
the snow-line, while the drought and heat of Central Asia raise it. 
The snow line is at sea level in polar regions, at 6500 ft in pyrenes 
and at 18000 ft in Andes near the equartor. 


Glaciers and their Formation 


The snow that falls on the mountains above the snow-line 
accumulates. The upper layers compress the lower ones, Which are 
thereby changed to half-snow and half-ice. Such a substance is called 
neve or fields of snow. Moreover, the snow at the surface melts 
during the day and forms water, Which passes through the lower 
layers and during the night freezes them together. Thus gradually 


a compact mass of ice is formed, The force of gravi low 
and the pressure from above cause the whole xis to VEM the 
válley like a river of ice. This slow-moving river of ice descending 
a mountain valley is called a Glacier. As the Glacier moves down 
the valley, stones and pieces of rocks fall upon it This, material 
collects and forms two lon ; : 


g heaps at the si i 
heaps are called /atera] moraines’ Map por. Ihe 


g nity the two tateral moraines form into: 
a central or medial moraine. The material heaped at the foot of 
glacier is called a terminal moraine. Similarly, Pieces of rock fall into 
tied along th i f 
are called ground moraine. Der ie mod 


à valleys are cal laciated 
Kae laste Mira ie ee 
is a powerful agent of change, t ice in the form of placiers 


the Himalayan glaciers. 1 iô ine mà OVE their rise to 
in floating. These huge 
danre to Ships; | al 1 icebergs, Icebergs are very 
t them are broken into 
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pieces. The Titani i 3 i : ; 
voyage, e Titanic was wrecked in this way in 1912 on its maiden 


(d) Action of Frost 


Frost is the state of the atmosphere in which water freezes. 
When water or water-vapour freezes, it expands. Crevices of rocks 
contain air and along with it the vapour of the atmosphere. On cold 
nights this vapour becomes frczen, and on freezing it expands and 
may break the rocks into pieces. 


(e) Action of Wind 

Wind is an important agent of change in deserts and sandy 
areas. Winds carry sand from one place and heap it up at other 
places in the form of long low ridges called sand-dunes. 


Winds bring about change in another way also. In the form 
of sand-blasts they strike against the rocks and wear away the softer 


parts. 
(f) Action of Heat 


During the daytime, rocks are heated and expand. At night 
they radiate heat and become cold and therefore contract. This 
alternate expansion and contraction causes rock to break up gradu- 
ally. It is in this way that rocks in deserts are reduced to sand. 


(g) Action of the Sea 

The sea is never still ; there are always waves and current in it. 
As the waves beat against the coasts, they wear away the softer parts 
and make bays and bights. The harder parts remain as pfojecting 
headlands and capes. The softer parts are worn away and deposited 
by the sea at other parts of the shores ; thus extensions of the coast 
line take place. Again the constant friction of water against the 
base of cliffs detaches their summits and in this way wavecut plat- 


forms are formed. 


20 
BEES 


The Ocean and its Currents 


Sea-water and its Saltness. Rivers falling int 
dissolved in their waters, such substances as Sodium 
salt), carbonate of lime, potassium and silica. 


o the ocean bring, 
chloride (common 
A large quantity.of 
Order to form their 
Dot so used, is left 
differs in degree in 


Shell and skeletons. The common salt, which is 
behind and makes the water salty. This saltness r 
different parts of the ocean. Those parts where the evaporation is | 
greater and the supply of fresh Water less, are salter than those where 
the conditions are Teversed. Thus the editerranean and the Red 
Seas are much salter than the Baltic and thé Black Seas. Again, 
owing to the constant Supply of fresh Water by rainfall and rivers, 
the surface water of the Ocean is less saline than its deep water, The 
average salinity is 3,5 [bs of salt to 100 Ibs of water, 

Its temperature. Just as 
salty, so they are not uniform in the d 
the equator the temperature of 


y Sas we approach the poles, 
where it is 28 degrees F. Again, closed seas have a higher and more 
uniform temperature than open seas. Tho 


Movemen 


ts of the Ocean, The chi ce 
ler ed hief movements that take plac 


5) currents, 
(c) tides, 


Sometimes by the trem- 
berg o the 9n account of carthquakes. Jt Should be remem- 
at in wav Tard movement of water, The 
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particles of water merely rise and fall, and at last return to the 
position from which water is shaken at one end but does not change 
its place. That there is no forward movement of water in waves 
will be evident if we place on the surface of a wave a small piece of 
wood; it will toss up and .down but will not be carried forward. 
When. large waves approach a shore or shallow place, their lower 
part is checked and the upper part falls forward with great force ; 
such broken waves, topped with white foam or surf, are called 
breakers. A gentle wave is called a ripple, which is a mere ruffling 
of the surface of the water. 


Currents. A current is a flow of water in the ocean from one 
part to another, it is like a river in the sea. Currents may be ata 
great depth or at the surface. Those that are at the surface and are 
produced by the prevailing wind are called drifts. Remember that 
currents are named after the directions to which they flow. An 
easterly current is one which flows towards the east. On the 
contrary, winds are named after the direction from which they blow. 
A west wind means a wind blowing from the west. 


The existence, force and directions of currents have been found 
out in various ways. A common method is to note the direction 
taken by floating objects. The sealed bottles, containing information 
of the place and date of their despatch, may be sent adrift; they 
may be carried long distances before they are picked up and their 
message read. Sir James Clark Ross, who explored the Antarctic 
seas, sent afloat a number of such bottles in 1842 near Port Phillip 
in Australia. Before wireless telegraphy was invented, , news of ship- 
wrecks occurring in the heart of the ocean often reached other parts 
of the world in this way. It is clear, therefore, that the waters of 
the ocean may travel forward over immense distances. 


-Humboldt, the great explorer, calculated that a drop of water 
in the Gulf Stream would return in about two years and ten months 
to the place from which it originally started. A boat, without 
being propelled by wind or artificial means, would drift by the force 
of the current from Florida to Newfoundland in about fifty days. 


Causes of Currents. Currents are produced or modified by the 
following factors, acting singly or together. 


(1) Unequal Temperature. The rays of the sun are more 
nearly vertical near the equator than near the poles. Therefore 
water in the equatorial regions is warmer than that in the polar 
regions. This warm water flows towards the, poles as a surface 
current, and to take its place the cold water of the poles flows 
South as an undercurrent. 


(2) Unequal Density. As the water in the polar seas freezes to 
ice, the remaining water becomes salter and consequently heavier. 
This heavier water sinks down and-flows as a deep-water current, 
and to keep up the equilibrium, warmer water from the equatorial 
regions comes in as a surface current. 
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is.situated near the Sahara and has, 
from its Surface, receives currents from the Atlantic and the Black 


ow from north-east and 


: a owards the west. In the region 
of the anti-trade winds or “Westerlies” the currents flow towards 
the east. 


(5) Rotation of the Earth. Though the rotation 
is not directly the Cause of currents, it modifies their di 
splits them up into branches. 


ef the earth 
rections and 
This happens in the following Way. 
cast, and has greater velocity at the 
or south of it. Therefore currents 


towards their left. This law Was fitst discovered by a scientist 
named Ferrel and is known as Ferrel's Law. Thus the North Equa- 
torial Drift in the Pacific Ocean its ri 

Current and the South Fonatorial 
Australian Current, 


th as the Brazilian Current. 


h Drift would have flowed 
en no Gulf Stream. 


Currents are of three kinds, viz., 


But for this interruption, the Nort 
Straight on and there would have be 


Kinds—ef Currents 
(1) Constant. 

(2) Periodical, 

(3) Local. 


y ey change t 
which produce th Peth 
north-east and the South-wost m 


T ; " IBC E 
e iren a p lal cent: espe periodat eum 
n Sea. OF the three, the constant 
t. Let us stud 


y them Separately. 
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Currents of the Atlantic Ocean 


(1) West Wind or South Atlantic Drift is a cold current flowing 
from Cape Horn to the Cape of Good Hope. As it is under the in- 
fluence of the ‘‘Westerlies”’, it is called the West Wind Drift, and as 
it is near the Antarctic Ocean, it is also named the Antarctic Drift. 


(2) South Atlantic or Bengucla Current is a cold current flowing 
from the Cape of Good Hope to Cape Frio on the west coast of 
South Africa. It is thus a continuation of the West Wind Drift. 


(3) South Equatorial Drift. Starting from where the Benguela 
Current ends this current flows, under the influence of the trade- 
winds and the rotation of the earth, along the equator as a warm 
drift. At Cape St. Roque on the coast of Brazil it is divided into 
two branches. One branch goes towards the south and the other 
branch goes tothe north. This drift is about 4,000 miles long and 
450 miles broad at the point of division. Its average temperature 
is about 75° F. 


(4) The Brazilian Current is the south branch of the South 
Equatorial Drift and is a warm current. It flows along the coast of 
Brazil up to Buenos Aires, where it turns towards the east and joins 
the West Wind Drift a little south of the Cape of Good Hope. 


(5) Gulf Stream. The north branch of the South Equatorial 
Drift, after parting from the Brazilian Current at Cape St. Roque 
enters the Caribbean Sea, passes round Cuba, and. issues from the 
Gulf of Mexico as the famous Gulf Stream. Here it is a deep wide 
current of dark-blue warm water flowing at the rate of about four 
miles an hour. Its temperature is 80° F. or 9° above that of the ocean 
in the same latitude. Near Florida, it is joined by the 
North Equatorial Drift. At first it flows parallel to the coast and 
gradually becomes wider, shallower and cooler. Near the southern 
coast of Newfoundland it turns towards the north-east under the 
influence of the south-westerly winds. It then disappears as a definite 
current and becomes the North Atlantic Drift. When about 
half-way across the Atlantic, it is divided into two branches. 
One goes towards the south off the coast of Portugal. The other goes 
straight on, passes along the western shores of the British Isles, and 
then flows along the coast of Norway. It is owing to this warm 
current and its influence upon the winds flowing over it that England 
enjoys a mild climate andthe harbours of Norway remain open 
throughout the year, while those of Greenlan “1 the same latitude 
are closed due to ice. Of all the Atlantic currents the Gulf Stream is 
the most important. 


(6) North Equatorial Drift is a surface current of warm water 
flowing along the north of the Equator, just as the south Equatorial 
Drift flows along the south of the equator. As already stated, it 
joins the Gulf Stream near Florida. 


(7) Canaries Current is a branch of Gulf Stream Drift. After 
nowing by the shores of Portugal and north-western Africa, it joins 
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the North Equatorial Drift and thus completes the great round. The 
still water m ed with floating sea-weed and other grasses lying 
within this whirl is called the Sargasso Sea. 


(8) Guinea Current, ‘or the equatorial Counter-current is the 
result of surplus water heaped up by the North and South Equatorial 
Drifts near the north-east coast of South America. 

(9) Arctic Current is a cold current and flows along the east 
Coast of Greenland. It joins the Labrador Current. 


Currents of the Pacific Ocean 


(1) West Wind or South Pacific Drift is a cold current which 


flows from the Antarctic Ocean toward the western coast of South 
America. 


exactly to the Benguela Current which flows along the 
South Africa, The result i i 


(3) South Equatorial Drift is a continuation of the Peruvian 
urrent. Being near the equator and under the influence of the trade- 


(4) East Australian or New South Wales Current is the south 
Equatorial Drift and flows alongthe east coast of Australia as a 
warm current. It corresponds to the Brazilian Current. 


: or Japan Current, From 
nder the influence of the "Westerlies", 


Columbia on the west coast 
ric; Is current exactly corresponds to the Gulf 
Stream, both in its co ini J 


D ifornia and rejoins the north 
Equatorial current, 


(8) Equatorial Counter-current 4s similar to the current of the 
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same name in the Atlantic Ocean and is the result of the same 
cause. 


(9) Kurile Current is a current of cold water which flows south- 
wards through Bering's Strait, and the channels of the Kurile Islands, 
when it takes/its name. 

(10) Alaska Currents—1t is the northern branch of North Paci- 
fic Drift. 


Currents of the Indian Ocean 


(1) West Australian Current is a cold current. It is a part of 
the Antarctic Drift and flows northwards along the west coast of 
Australia. It corresponds exactly to the Benguela and Humboldt 
currents. 


(2) South Equatorial Drift is a current of water flowing from 
Australia to Madagascar along the south of equator. It corresponds 
to the drifts of the same name in the Atlantic and Pacific Oceans. 
Near Madagascar, it is divided into two branches, one going to the 
south and the other to the north. 


(3) Mozambique Current is the southern branch of the South 

Equatorial Drift. Passing through the Mozambique Channel, it 
flows along the east coast of South Africa where it is known as the 
Agulhaus Current. Then under the influence of the westerly winds it 
rejoins the West Australian Currerit. 
i (4) Periodical Currents. North of the equator, the currents of 
the. Indian Ocean are determined by the south-west and north-east 
monsoon, and are therefore periodical currents. They are known 
as the North-east and South-west Monsoon Drifts respectively. 

(5) Indian Counter Current 

From the above description of the various currents if the three 
great oceans it is clear that they are all parts of the vast oceanic 
circulation of the globe, and must be studied in relation to one 
another. ` 


Influence of Currents on Climate and Commerce 


(1) By their continuous motion, currents help to keep the 
water of the ocean pure and fresh. 

(2) The temperature of places is raised or lowered according as 
they are situated near warm or cold currents. Labrador and the 
British Isles lie almost in the same latitude ; yet the former remains- 
frozen for most of the year on account of the cold Labrador Current, 
while the latter enjoy a mild and equable climate throughout the year 
on account of the warm Gulf Stream Drift. 

(3) Warm air can contain ‘more water-vapour than cold air. 
Therefore winds which come in touch with warm currents are laden 
with water vapour and give abundant rainfall to the places where 
they blow, Thus Japan, which is under the influence of the warm 
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Kuro Siwo, gets more rainfall than Kamchatka Islands, which are 
under the influence of the cold Kürile Current. 


(4) When warm and cold currents meet, fogs are the result. 
Thus the clim 


ate of Newfoundland, where the cold Labrador Current 
meets the warm Gulf Stream is foggy. 


: (5) Warm currents keep harbours free from ice and thus trade 
can be carried o 


n there throughout the year. But for the warm Gulf 
Stream the harbours of Norway would remain closed for a large part 
ofthe year. 


(6) Currents help Ships sailing in the directi 
and shipmasters choose 


de ich joins), take advantage of the force of the 
Brazilian Current Which joins the Antarctic Drift near the Cape of 
ood Hope 


(7) The most important food-fish (cod, herri live in 
cold water and are brought by cóld Gaus to se 
the shores of Newfoundland, Japan, 
(8) Currents also help to keep alive tho i d 

( rents Se animals an 
organisms which live at great depths Oxygen is as necessary to life in 
the ocean as on land. Currents, ving and circulating the water 
ofthe ocean, carry oxygen from the Surface to the lower depths. 
f Water the oxygen at 
organisms would have perished. n exhausted and all crepes 
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The Tides 


What Tides are ? 


Tides are the gradual rise and fall of the waters of the ocean 
at definite intervals in regular succession. The rise of the water is 
called the flow of the tide, and the fall of the water is called the ebb 
of the tide. The sea rises or flows for about six hours, and then the 
fall or ebb begins and continues for six hours more. Again the flow 
and the ebb return as before, so that in about 25 hours the rise and 
fall each occur twice. Remember that in the tides, as in the waves, 
there is no advance of the water, itself, but like the undulations of a 
flag the water rises and falls. Unlike currents and waves, tides affect 
the whole ocean from the surface down to the lowest depth, whereas 
an ordinary wind-wave is unable to displace the smallest grain of 
sand at a depth of 1,200 feet or 365.8 metres. 


How Tides are Caused ? 


All bodies attract one another with a force which is directly 
proportional to the -product of their masses and inversely propor- 
tional to the square of their distances. Thus the greater the 
quantity of matter in a body, the stronger is its attraction ; and the 
greater its distance, the less is its pulling force. This force is known 
as gravitation. According to this force of gravitation both the moon 
and the sun are exerting their attraction on the solid earth, as well as 
on the water which surrounds it. But the moon’s attraction is much 
greater than that of the sun. The reason as stated before is that, 
although the sun isof much greater mass, its distance from the 
earth is very much greater than that of the moon. The sun’s mass is 
nearly 27,000,000 times the moon's mass, and the sun’s distance is 
about 390 times the moon’s distance. Consequently, in the form- 
ation of the tides the sun’s force is to the moon’s force in the 
proportion of about 5 to 11; the moon is therefore the principal 
cause of the tides. af pl ox sd 

ig. 36 E isthe centre of the earth, which is enclosed a 
NS, Doo by T.L. T',L'. Now the moon is exerting 
her attraction simultaneously at T, L, T, L. But because T is 
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water which can moye freely, unlike the earth, and is pel 
moon than E, the attraction of the moon is greater at a 5 


ut as the earth 

Place is brought directly Opposite the 

Thus the risi mes a great tidal 
Tound the globe, each 


place on the sea 
ter at an interval about six hours. 


turns upon its axis, every 


attracting force 


argument. Had one of the two, the 
earth or the moon, been St .tio 


have come exactly oppos'te to the 
Corresponding high tide next d 


On its axis the moon moves fr 


Le, about 1/27 of her orbit, Hence the- earth must tu 
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after 24 hours and 54 minutes, or appoximately after 25 hours. 


Fig. 37. Why time of High Tide Varies ? 


Spring Tides 
We have read that'the sun also exercises an attractive power on 
the earth and its waters, although the power of the moon is greater 
on account of her nearness. At new moon and full moon, the sun 
and the moon are in line with the earth and therefore they exert a 
joint influence. Consequently, the high tides produced are higher than 
Peta X 
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Full. // Low Tide 
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Fig. 38. Spring Tides 


ding low tides lower. Such high tides are 


usual and the correspon 5 : 
g T y occur at intervals ofa fortnight. (see 


called Spring Tides. The 


Fig. 38). 

ring Tides do not usually occur exactly at the time of 
new EE er full moon, but after an interval. Thus, at London, the 
Spring Tide occurs two and a half days after new or full moon, and 
the Neap Tide is similarly delayed. This interval is called the Age 
of the Tide. The height of the Spring and Neap Tides varies with 
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the changing distance of the moon from the Earth ; when the Moon 
is nearest to the Earth the Spring Tide is specially high. 


Neap Tides ~ 


At the first and last quarters of the moon, the sun and the 
moon are at right-angles to each other. Therefore the attraction 
exerted by the one largely counteracts that of the other. Consequently 
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Fig. 39, Neap Tides 


the tides produced ‘are lower than 

s usual. Such low ti d 
Neap Tides. They also occur twice in a month, (See Fig 39) 
Height and Speed of the Tides 


; bet igh 
he Range of the Tides Xon average hig 
on Docks about 19 feet. 


Sh of water. This high 
Ween the river current and 
er, I$ called a Bore. Bores 
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occur in the river Tsien-Tang (30 feet high), the Hoogli (25 feet), 
the Amazon (13 feet), the Garonne (12 feet), and the Severn (9 feet). 

The velocity of the tides is greatest where the ocean is the 
freest and the deepest.. In the free depths of the Southern Ocean 
this velocity is about 1,000 miles per hour, while in restricted seas 
like the North Sea the speed is hardly one-twentieth of that amount. 
The lines which join places having the high-water mark at the same 
time are called Co-tidal Lines. 


Importance of Tides 


‘The tides are of great importance to man for the following 
Teasons : 

(1) By carrying away from the mouths of the rivers the slit 
and mud brought down by them, they prevent the waterways from 
being blocked up and thereby render rivers navigable that would not 
otherwise be so. 

(2) By increasing the depth of water near coasts at the time of 
their flow, they enable ships to enter ports where they would other- 
wise have been obliged to remain outside. They thus help trade by 
enabling seaports to be built in sheltered position easily reached on 
the land side as well as by sea. 

(3) By keeping the ocean in constant motion and .mixifig the 
salt-water of the sea with the fresh water of the rivers, they prevent 
its water from freezing and from stagnating. 

(4) By carrying away into the heart of the ocean the refuse and 
rubbish brought down by rivers they act as scavengers and thus 
improve the sanitation of the places situated on or near the sea. The 
public health in countless cities, towns, and villages owes much to 
the cleansing action of the tides, 
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The Atmosphere and its Circulation 


Composition of the Atmosphere 


The atmosphere is the gaseous covering which completely 
surrounds the earth. It extends to a great height, about 20 
miles, but grows less and less dense with elevation. It consists mainly 
of one-fifth of oxygen and four-fifth of nitrogen. Besides these two 
gases, it contains a small quantity of carbonic acid gas and a certain 
amount of watér-vapour. This last-mentioned constituent, 1e; 
water-vapour, is very important from the ycugraphical point of view. 


Moisture of the Atmosphere 


The water of oceans, rivers and lakes is always being turned 
into invisible vapour by the heat of the sun. This process of turning 
water into vapour is called Evaporation. As vapour is lighter than 
air, it is carried by winds and spreads through the atmosphere. The 
amount of water-vapour which the air can hold depends upon its 
temperature. Warm air can hold more of it than cool air. At 2 
particular temperature, when the air cannot hold any more vapour, 
the air is said to be saturated. 


When the saturated air comes into contact with a cold body, 
its temperature is lowered. As it cannot then hold all the vapour 
it held previously, some of the vapour condenses and becomes visible 
in various forms, such as dew, hoar-frost, fog, mist, rain, snow, 


and hail. This process whereby vapour becomes visible and takes 4 
liquid form is called Condensation. 


Dew 


Evaporation is caused by the heat of the sun acting on the suf- 
face of water. Therefore the hotter the day is, the more active is 
the evaporation, and consequently the greater is the amount of wate!” 
vapour present in the atmosphere. At night the earth and all objects 
on it radiate or lose their heat, some more, some less. The air also 
grows cooler and cannot hold all the vapour it contained in the dry- 
time. Some of the vapour is consequently deposited in the form Of 
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little drops of water on grass and other objects which are good 
radiators. These droplets of water are called dew. When the tempe- 
rature falls below zero (the freezing point) the dróps of dew are 
frozen. This frozen dew is called Frost. When the water-vapour 
freezes before it is formed into dew, it forms into Hoar-frost. As 
radiation is necessary for the formation of dew, there is no dew in 
shady places or during cloudy nights. 
Fog 

In addition to oxygen, nitrogen, carbonic acid gas, and water- 
vapour, the atmosphere also contains moles or small particles of 
dust. The presence of these dust particles wilf be evident if ray of 
light is admitted into a room through a small hole. These particles 
of dust play a great part in the formation of fog and clouds. When 
the water vapour condenses on those particles which remain floating 
in the air near the surface of the earth, the result is called Fog. 
When the vapour is condensed at a greater height, it is called a 


cloud. Mist is the same as fog, except that it contains larger particles 
of moisture. 


Raia 


Clouds, which are nothing but tiny particles of water floating 
at a great height, being lighter than air, are carried hither and thither 
by the winds. When they reach a cooler area or come in contact 
with some cold surface, further condensation takes place. The‘ drops 


' of moisture then become so heavy that they cannot be borne by the 


air and so they fall as rain. They do not always reach the surface of 

the earth, for while falling they sometimes pass through a layer of. 
dry unsaturated air and are wholly evaporated. If the temperature 

of the air is below freezing-point, drops of moisture freeze and fall 

as snow. 

Rain-gauge 


The rainfall of a place is measured by an instrument called a 


Fig. 40. A Rain Gauge 
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Rain-gauge. It consists of two parts : 
(a) a collecting can, and 
(b) a measuring glass. 


The collecting can A is placed in an upright-cylinder, open at 
the top and containing a funnel BCD which drains into the can 
below. Any rain which falls over the mouth of cylinder runs down 
into the can and is there collected. At fixed intervals, the water 1S 
emptied out and the amount measured in the graduated glass E 
(See Fig. 40). Though the rainfall is measured in inches, India 
has recently adopted millimetre as the unit for measuring rainfall. 


When we say that the Mean Annual Rainfall of place is so many 
inches we mean that, if all the rain that falls upon that particular 
place during a normal year be collected without the least amount 
being lost by evaporation or flowing away, the amount of water would 
cover the area to the depth of number of inches indicated. Lines on 
a map joining places having the same mean rainfall, monthly Or 
yearly, are called Isohyets (Greek isos, equal; hyetos, rain). 


Temperature of the Atmosphere 


The atmosphere is not heated by the rays of the sun directly. 
If the air is dry it allows the rays.to pass through it to the earth 
without absorbing any of their heat. Thus the surface of the earth 
is first heated and then the layer of air which touches the earth's 
surface is heated. Then the heat passes to the layers lying next to the 
heated air, and so on until the whole atmosphere is heated. Thus, 
higher the layer is, the colder it will be; this is why, the mountains 


are colderthan plains. On the other hand, if the air contains water- 
vapour, it absorbs some of the heat of 


1 j the sun's rays when they pass 
through it and so it becomes warm. This is how clouds are diseried 
by the sun and the sky becomes clear. 
The temperature of the atmosphere is measur i > 
ed by an instru 
ment called a Thermometer. Thermometers are of phy kinds, but 
the mercury thermometer is the most common. The difference 
between the highest and the lowest temperature of a place is called its 
Range of Temperature. The average of these readings is called its 
Mean Temperature. Places on the map having the same mean tempe- 
d monly er eu d ido joined by lines called Isotherms 
isos, equal ; therm, heat). Maps ar ing i p 
a AN EO ps are drawn showing isotherm 


ause these months, bei and 
hottest show the greatest extremes of température. the coldest 


Pressure of the Temperature 


The pressure of air is d 
be proved by first weighing a football full of air, and again when the 
air has been taken out. The air at the surface of the earth is much 
denser than that at a high latitude, because it has to bear all the 
weight of the air above it and is therefore under great pressure. The 


ue to its weight. That it has weight can 
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atmospheric pressure at the surface of the sea is 15 Ibs. on each 
square inch. It varies with heat, height, and the amount of water- 
vapour present in the air. The atmospheric pressure is halved at 
exactly, 18,000,00 ft. The greater the heat, the less is the pressure. As 
water-vapour is lighter than air, the presence of water-vapour in the 


air reduces the atmospheric pressure. 


Barometer 


The atmospheric pressure is measured by an,instrument called 
a Barometer (Greek baros, weight; metron, measure). This instru- 
ment consists of a glass tube well over 30 inches in length. It is 
closed at one end and open at the other. It is filled with mercury and 
then inverted in a'dish of the same liquid. It will be found that the 
column of mercury in the tube falls to a height of about 30 inches. 
The reason is that the pressure of the air on the mercury in the dish 
is sufficient to support a column of mercury about 30 inches high in 
the tube, so long as there is a vacuum above this column. 


Places having the same mean atmospheric pressure are joined 
by lines on the map. Such lines are called Isobars (Compare them 


with isotherms and isohyets).. 


Distribution of Pressure 


* The distribution of atmospheric pressure on the surface of the 
earth is- not uniform, but permanent differences of pressure exist on 
different parts of the earth. The sun is vertical over the equator 
twice during the year, i.e., on March 21st and September 23rd, and 
almost slashing during the rest of the year. Thus near the equator, 
the heat is the greatest and the pressure the lowest. The region of 
great heat and low pressure is called the Equatorial Belt of Calms or 
the Doldrums, and extends approximately between 9 degrees N. and 
1 degree S. There are two other belts of low pressure, one lying bet- 
ween 50 and 60 degrees N., and the other, roughly, along the 
Antarctic Circle or 60 degrees S. , They are due to the rotation of the 
earth. As the earth rotates, the atmosphere also rotates with it in the 
northern hemisphere round the North Pole and in the southern 
hemisphere round the South Pole. One result is that the air tends to 
whirl away from the poles and to heap up towards the equator, just 
like water in a basin when it is stirred with a stick. This whirling 
away of the air from the polar regions leaves less air approximately 
between latitudes 50 degrees and 65 degrees both north and south of 
the equator, and thus causes those areas of low pressure. 


In addition to these three belts of low pressure, there are two 
belts of high pressure. They lie roughly along latitudes 35 degrees 
N. and 30 degrees S. and are respectively known as Calms of Cancer 
and Calms of Capricorn. The heated air of the hot equatorial belt of 
low pressure rises high, reaching the upper regions of the atmosphere 
it becomes cool and heavy and blows towards the poles, getting 
lower and lower at the same time. At latitudes 35 degrees N.: and 
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Fig. 41. Distribution of Pressure and Permanent Winds 


there. These latitudes consequently become areas of high pressure. 
(See Fig. 41). 


Movement of the Atmosphere 


ess dense or lighter. Thus ar 

area of low pressure is created, and the lighter air rises. To take its 
i i pressure flows in. This also in its 

Thus a current 
o another, or à 


of air flowing from one part of the earth’s surface t 
wind is produced. 


Kinds of Winds 


pressure at definite - 
differences of 


er rities and specia 

conditions. 

(1) Trade-Winds and Anti-Trage Winds, How they are caused ? 
From the distributi 


` aes eo he earth 
given above, it is clear that in both the ne the surface of t 
hemispheres a 


a igh pressure 
Pressure. As winds blow from areas h of low 
» So from each of these two beh sigh Pressure to those 
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winds will blow to those of low pressure, one towards the equator 
and the other towards the poles. The winds that blow towards the 
equator are called Trade-winds, while those that blow in the opposite 
direction towards the poles are called Anti-trade-winds, or simply 
Anti-trades. 


Their Direction 


If the earth were stationary, these trade-winds would have 
blown from due north to due south in the northern hemisphere, and 
from due south to due north in the southern hemisphere. But the 
earth rotates from west to east with much greater velocity at the 
equator than at the poles. These winds coming as they do from 
latitude 35 degrees N. and 30 degrees S. towards the equator, that is, 
from places having less velocity to those having greater velocity, are, 
according to Ferrel’s Law (already explained) left behind and become 
north-east and south-east winds, according as they are north or south 
of the equator. 

Similarly, the anti-trade winds which blow polewards, i.e., 
from places having greater velocity to ‘those having less velocity, gain 
on the earth’s rotation and become south-west and north-west, accord- 
ing as they are inthe northern or the southern hemisphere. As 
their direction is westwards, they are also called **Westerlies". 


Their Range 


"The limits of latitude within which these winds blow are not 
fixed, but follow the course of the sun. As the sun goes above the 
equator towards the Tropic of Cancer, these limits shift further 
towards the north pole in the northern hemisphere and towards the 
equator in the southern hemisphere, and vice versa as the sun goes 
below the equator towards the Tropic of Capricorn. On an average, 
the trade-winds blow between 35 and 9 degrees N. and also between 
30 degrees and 1 degree S. while the anti-trades blow between 35 and 
65 degrees N. and also between 30 and 60 degrees. 


Some Notable Conclusions 


(1) As the trade-winds blow from the north-east and the south 
east they first strike the eastern side of the countries to which they 
blow. Therefore whatever moisture they bring with them is given to 
thé eastern side. Thus within the tropics, the eastern portions are 
rainy, while the western portions are dry. Rajputana, Arabia, the 
Sahara, the California Desert in the northern hemisphere, and the 
West Australian Plateau, the Kalahari Desert, Peru, and Northern 
Chile in the southern hemisphere, are all dry places because they are 
situated on the western side. On the other hand, East China, Indo- 
China, Thailand, Malaya, Laos, Cambodia, North and South 
Vietnam, Abyssinia, the south east coast of the United States, the 
east coast of Central America, the north-east coast of South America 
in the northern hemisphere, and eastern Australia, Natal, and 
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H H ti ll 
eastern Brazil in the southern hemisphere receive sufficient rainfa 
because they are situated on the eastern side. 


i i sc lies" blow, the 

2) Outside the tropics where the “Wester. 
ree are rainier than the eastern ones. The west on Pu a 
of Canada, and of the United States in the northern hemisphere, 


of New Zealand and southern Chile in the southern hemisphere, have 
a heavier rainfall than the eastern parts. 


i unt of high 

the Equatorial Belt of Calms on acco 2 iigh 

EOE the aie always rising. On reaching the pepper peron 

f the atmosphere it is cooled and most of its wa: pe vapou it 

See quce E 

"The Eust Indien the Congo Basin, and the Amazon Basin are regions 

E h e t rainfall because they lie within this belt. The two large 

Ne "the Congo and the Amazon, owe their large body of water to 
this heavy rainfall. 


(4) In the Calms of Cancer and Capricorn, which are the 
regions of high pressure, the air is always descen 
from the cool upper regions to the hot | 
condensation through increase of tem 
no rainfall. Therefore, i 
deserts of the world. ; 
California, as well as » lie in the Calms of Cancer. The 
deserts of Australia, 


Kalahari, and Atacama (Chile) are situated in 
the Calms of Capricorn, 


sun is vertical at the equator on March 21st and 
September 23rd. On these two dates, the equator is therefore the 
hottest line on the earth. During the rest of the year the hottest will 
* equator, as the sun’s Tays are vertical 
towards the Tropic of Cancer or the Tropic of Capricorn. This line 
of greatest heat Iesulting from the vertical rays of the sun is called 
Heat Equator ox Thermal Equator. 
(2) Periodical Winds 
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Monsoons 


Monsoons or the seasonal winds, are those periodical winds 
which blow for about six months in one direction, i.e., from the sea 
to the land, and for other six months in the other direction, viz., from 
the land to the sea. During summer, i.e., in the month of May, 
June, July and August, the sun is vertical towards the Tropic of 
Cancer and therefore the heat equator, or the line of greatest heat, 
shifts northwards, i.e. over Mexico, Northern Africa, and Southern 
Asia. These land regions, especially the plains of the northern India, 
Laos, Cambodia North and South Vietnam and China, receive 
more of the sun's heat and have a lower atmospheric pressure than 
the waters of the Indian and Pacific Oceans situated near them. Thus 
the cooler and heavier air of these oceans blows towards the heated 
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Fig. 42. The South-West Monsoon 


plains. The north-east trades which would otherwise blow over the. 
Indian Ocean are totally overcome ; the south-east trades are drawn 
across the equator, and by the decreased rate of rotation are deflect- 
ed to the right and blow over India from May to September at the 
South, West or summer Monsoon. (Fig. 42). In China and Indo- 
China (Thailand, Malaya, Laos, Cambodia, North and South 
Vietnam) this wind blows as the South-East Monsoon. As! it comes 


from the ocean this monsoon gives plenty of rainfall to India, China 
and Indo-China. 


During winter, i.e. in the months of November, December, 
January, and February, the sun is vertical towards the tropic of 
Capricorn and the conditions are therefore reversed. North 
Australia becomes a centre of high temperature and consequently 
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April as a North-East or Winter Monsoon. (Fig. Y sane, SHE 
and North Australia it blows as a North-West Mo 


Fig.43. The N. E. Monsoon 


comes from the cold, dry land, this monsoon is cold and dry. In the 
case of North Australia i 


it gives considerable rainfall as it passes ` 
over a large expanse of water 


- This section of it which crosses the 
Bay of Bengal picks up some i 


(3) Variable Winds 


These include cyclones, anticylones and all local and miscella- 
Tieous winds as, for insta 


interior of Africa, the Typhoons Of 


Circular storms in the China Seas, and the Hurricanes or cyclonic 


Storms in the West Indies. 
Cyclones 


Sometimes a. small Portion of the earth's surface becomes 
heated more than the Thus a limited area O 
low pressure Surrounded b 


B ie 
f pressure is created. i 
from outside flows in towards the centre W 
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a whirling motion and forms a Cyclone (see Fig. 44). 


Fig 44. Cyclones 
When south of the equator, this circular motion is ¢lock-wise, 


ls Fig. 45, 3 Path of Cyclones 
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Anti-Cyclones 
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As the air of the inner high-pressure area settles down it A 
compressed and thereby. increases the pressure This increase O 
pressure leads.to increase of tem 
densation takes 


Perature and consequently no d 
Place. Therefore an anti-cyclone is- not a storm, 
but an area of fine and dry weather, 
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Climates and its Influence 


What.Climate is ? 


By climate is meant the general circumstances of a place as 
regards its temperature, the character of the prevailing winds, 
moisture, and other atmospheric conditions. Briefly, it is generalised 
weather. Weather is the condition of the atmosphere at a particular 
time ; climate is the average condiiion of the weather for a long 
time and over a large area. A climate is said to be good when it is 
favourable to man, contributing to the full development of his 
powers, the prolongation of his life, and the fertility of the land 
upon which he lives. On the contrary, a climate is said to be bad 
when it affects man adversely. 


Factors of Climate 


The chief causes which determine the climate of any place are 
the following : 

1. Latitude or Distance from the Equator. The sun is more 
or less nearly vertical over the equator throughout the year. Other 
things being equal, the nearer a place is to the equator, the hotter it 
will therefore be. For example, Madras and Bangalore are hotter 
than Calcutta and Bombay. 


.2. Altitude or Elevation. On the whole, the higher a place 
lies, the colder it will be. This is due to the fact that the upper 
layers of air are thinner. They can therefore not only absorb less 
heat than the lower layers, but also radiate it more quickly at night. 
Moreover, air is not heated directly by the rays of the sun, but by 
the heat radiated by the earth. The upper layers, being farther 
away from the source of heat, are colderthan the lower ones. This 
is why mountains are colder than plains and the roof of the house 
is cooler than the ground-floor. Simla and Nainital are colder 
than Delhi and Lucknow. 

3. Distance from the Sea. As water is both heated and cooled 
more slowly than the land, the sea is cooler in summer and warmer 
in winter than the land. The winds from the sea consequently make 
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the coastal places cooler in summer 


and warmer in winter than they 
would otherwise be. H 


i a, the 
ence the nearer a place is to the sea, 
will tend to be. Bombay and Colombo, 
being on the sea coast, a i i 


If the winds come from the sea, pr 
climate is equable and moist. Ifthey come from the land, they ar 
dry and are therefore hotter in 


5. If the mountains run in the same 
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checked. The Aravalli hills in j 
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of heat and cold. Similarly the Kuro Siwo current warms the castern 

Shores of Japan and the west coast of North America. On the 
contrary, the cold Benguela and Labrador currents make the climates 

of the west coast of South Africa and the east coast of North 
Eques respectively much colder than they would otherwise have 
een. 


8. Slope of the Land. In the northern hemisphere, the southern 
slopes of a mountain reccive the rays of the sun more nearly 
Vertically and are consequently much warmer than the northern 
slopes. In the southern hemisphere the reverse is the case. Thus the 
best grapes ripen on the southern slopes of Algeria and on the north- 
ern slopes of the Cape of Good Hope. Similarly Siberia, on account 
of its slope towards the north, that is, away from the sun, is colder 
than it would otherwise be. 


9. Nature of the Soil. Sandy soil is much more rapidly heated 
and cooled than damp clayey soil. Rajathan with its sandy soil, is 
therefore much hotter during the day and much colder during the 
night than Bengal in the same latitude,owing to the latter's damp 
clayey soil. Similarly the range of day and night temperature 
or Bikaner is much greater than that of Shahjahanpur in the same 
atitude. 


10. Vegetation. Trees have a great effect on rainfall and 
consequently on the climate. They producea coolness in the air 
around them and thus help in condensing the water-vapour present 
therein. The forest area of the world are regions of very heavy rain- 
fall. The Congo Basin in Africa and the Amazon Basin is South 
America have dense forests and consequently very heavy rainfall. 
India, which was once well covered with forests, is said to have now 
a much drier climate than it formerly had. Famines due to lack of 
sufficient rain would therefore be more frequent now than they were 
in the past, if preventive measures were not adopted. For this 
reason, the Government of India now takes great care of the forests 
of India. Instances are not wanting where large areas which were 
once well watered have been rendered almost rainless by the 
destruction of the forests 


Factors of Rainfall 


From the above, it will be clear that temperature and rainfall 
are the chief constituents of climate. The circumstances which 
determine the rainfall of a place may be summed up as below :— 


(a) Situation. If a place is situated where the air is ascending 
and the evaporation is great on account of great heat, as in the 
Doldrums, the rainfall will be heavy. Where the cold is great and 
the evaporation is absent, as in the Tundras or cold regions along 
the Arctic Sea, there is no rainfall. 


(b) Nearness to the Sea. As the air coming from the sea 
brings moisture with it, places near the sea have generally more 
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- i er 
rainfall than those situated farther away from it. Madras is wett 
than Mysore. 


(c) Prevailing Winds. If the 
Moist they bring Tain, and if 


-Prevailing winds, 
at right angles to t i 


while the Wester: Meet the monsoons at Tight angles 
have heavy rains. - 


increase rainfall, while cold 
t of South Africa, along which 
currents pass, receives more rain 
n coast, near which t 


lich the cold Benguela current flows. 
(f) Vegetation. We have sHewri 


in a previous paragraph how 
Sts ' affect rainfall, 
Distribution of Rainfall 


li Taking into Consideration the above factors of rainfall, we can 
easily discover Whether the rainfall of Certain areas is likely to be 
abundant or scanty. 


Regions of Heavy Rainfall 


(1) The places that are 


rums or the 
Equatorial Belt of high temperature, low pressure, and ascending air, 
are the East Indies, the Congo Basi 


Amazon Basin. 
(2) The Tegions wher i 
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rain falls. Rajasthan, Persia, Arabia, the Sahara and California in 
the Calms of Cancer; and the Australia, Kalahari and Atacarha 
deserts in the Calms of Capricorn, are the notable examples. 

(2) The regions that are situated : 

(a) on the leeward side of mountains, or 


. (b) in the interior of continents beyond the reach of the 
moisture-bearing winds. 


The chief examples of the former case are the Deccan, situated 
on the leeward side of the Western Ghats ; Tibet, sheltered by the 
Himalayas ; and the Great Basin of the United States protected by 
the Rocky Mountains; Gobi or Shamo Turkey, situated in the heart 
of Asia, are instances of the latter case. 


Types of Climate and Climatic Regions 


Before giving a brief description of the chief types of climate 
distributed over the surface of the earth, we must remember that 
climate changes gradually from one type to another, and'so no exact 
limit can be fixed between one type and its neighbour. Many regions 
have climates intermediate between the types that are described 
below :— à 


l. Equatorial Climate. Although the equatorial belt of high 
temperature, low pressure, ascending air, and heavy rainfall moves 
northward and southward with the sun, certain regions on either side 
of the equator always lie within it. Such are the Malaya Archipelago 
and the basins of the Amazon and the Congo. Here the temperature 
is very high and the annual range of temperature between the hottest 
and the coldest months is very small. The rain is costant and heavy 
and there is no dry season. 


2. Sub-equatorial or Tropical Climate. The regions in which 
this type of climate occurs lie on both sides of those where the equa- 
torjal type prevails. Owing to their greater distance from the equator, 
these regions are within the belt of equatorial rainfall for one part of 
the year and outside it for another. They have therefore sufficient 
rainfall in their summer when the heat is very great. For the remain- 
ing part of the year, when the heat is less, the season is rather dry. 
Thus there are two seasons, “he wet and the dry. The temperature 
is high throughout the ye:i. 5 This type of climate prevails in the 
Deccan, the Sudan, Nigeria, Guinea and Venezuella in the northern 
hemisphere, and in the Zambezi valley, southern Brazil, Paraguay, 
and Uruguay in the southern hemisphere. 

3. Monsoon Climate. This type of climate is very similar to 
the tropical type and prevails in those tropical regions where the 
monsoons blow. The summers are hot and rainy, but the winters 
are comparatively dry. Owing to the great area within which the 
monsoons occur, several sub-types exist. Bombay, which has a high 
mean temperature, low range, and heavy rainfall ; Canton, which has 
a lower mean temperature, greater range, and a moderate rainfall ; 
and Peking which has hot summers and very cold winters, are the 
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i Gon climate 
incipal examples of the sub-types. The regions of mons : 
Pre ioia, Indo-China (Thailand, Malaya, Laos, Cambodia, Nortti 
and South Vietnam), China, Japan, Natal, north-eastern Australia, 
and the south-eastern portion of the United States. 


y n 1 s in the 
-. Hot Desert Climate. This type of climate is found in t 
LA lying in or near the Calms of Cancer and Capricorn pelts of 
high pressure, and in the interior of continents beyond the reach A 
moisture bearing winds. The principal examples are the deserts ef 
Rajputana, Persia, Arabia, Gobi or Shamo, the J Sa ze en i 
California in the northern hemisphere, and the Australian, a al am 
and the Atacama deserts in the southern hemisphere. ere the 
climate is hot and dry. The days are extremely hot and the nights 


extremely cold. The annual and the diurnal ranges of tempera- 
ture are great. 


5. Mediterranean Climate. Owing to the movement with the 
sun of the various belts of high and low pressure, certain regions 
approximately in latitude 28 degrees to 40 degrees in both hemispheres 


come within the range of the trade-winds in summer and of the 
“westeilies” in winter. The trade. 


ade-winds coming from the cold and 
dry places do not bring any rain, but the “westerlies”” coming from 
the ocean bring plenty of rain to. the Western coast. Thus summers 
are hot and dry and winters are mild and rainy. As this type occurs 
extensively in areas around the Mediterranean Sea it is known by the 
name of Mediterranean Climate. It prevails in southern Europe, 
XU Africa, California, Central Chile, Cape Colony, and South 

ustralia. 


" This type of climate occurs in higher 
latitudes than the Mediterranean ld temperate regions have 
cooler summers and colder € Mediterranean regions. 
There are two sub ; (à) the warm temperate, in 
which the mean annual temperature does not fall below 50 degrees 
F., and (b) the cold temperate, in which the mean annual tempera- 
ture is below 45 degrees F, n the western co. 
both types the “westerlies” Which come fro. 
prevailing winds. mmers are coo] 
and the rainfall is uni i 
a climate is called 


a climate is call 
Central Canada, 


In the coastal 
ON y gions a moderated conti- 
nental climate 'is found. Owing to their. nearness to the sea, such 
regions receive a heavier rainfall an 
cyclones. As the winds 


Snowfall due chiefly to 
; blow from the 
Labrador and Kurile curren 


ts flow alon 
very severe. Such a clim s 
Manchuria. 
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7. Tundra or Cold Desert Climate. This type of climite 
occurs in the regions lying along the Arctic Oceans and called the 
Tundras. The northern parts of these regions remain frozen through- 
out the year and the southern parts are intensely cold. Even in 
Summer it is never warm and the winters are bitterly cold. Their 
mean annual temperatures are the lowest known. 


8. Mountain Climate. The climate of the mountains differs 
from that of the plains in all parts of the world. On account of the 
great elevation, the temperature and the pressure of the air are lower 
and generally a more abundant rainfall occurs. Very high mountain 
regions, specially near the Equator, have many varieties of climate in 
succession, from the-hot moist equatorial type down to the Tundra 
type. Quito in South America, though situated on the equator, enjoys 
a mild climate simply on account of its elevation. 


Local Variations of Climate 


In addition to the climatic types named above, there is an infi- 
nite variety of climates due to local conditions. Most of these local 
variations are caused by mountains. Thus in Turkey there is in 
winter a warm south-west wind blowing above the cold north-easterly 
winds from Siberia ; the temperature therefore increases upwards, 
and the inhabitants climb the hills when the cold in the plains 
becomes unbearable. Lakes also have d local effect, as in the case 
ofthe moderating influence of Lake Baikal Even the smoke and 
fires of large towers and the reflection of the sun's rays from walls 
help to raise the temperature above that of the surrounding country. 


Influence of Climate 


No single geographical factor exercises a greater influence on 
the economic development of a country than does climate. It closely 
concerns the daily-life of man, his food, clothing, dwelling, occu- 
pation, industry, commerce, and physical and mental characteristics. 

Its two most important constituents, viz. moisture and warmth, 
are primary essentials to the vegetable and animal life upon which 
human existence depends. How different climates affect differently 
thelife and activity of man is shown briefly, though perhaps too 
strongly, in the following words : 

“In the Arctics you get nothing for something, in the tropics 
Something for nothing, while in the temperate regions you get 
Something for something.” 

Let us take these three principal climatic regions separately : 

(a) Arctic Region. In this region, on:account of the excessive 
cold, food is very scarce. The hunting of the reindeer and the polar 
bear is the only occupation of the few inhabitants. Clothing and 
Shelter, however simple, cannot be easily procured. With all their 


efforts and their cleverness these people lead a hard life. Leisure is 
essential to all progress. Where it takes men all their time to earn a 
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bare living, there is not much room for improvement. As their hard 


conditions of life leave them no leisure, these people are very low in 
the scale of civilisation. 


(b) Tropical Region. Here, on account of the great heat and 
moisture, food is produced in abundance. Moreover, as the same 
quantity of food can support more people in warm than in cold 
climates, less food and clothing are required here. Life in such 
regions is therefore very easy and there is little to compel men to be 
active, industrious and enterprising. They are for the most part 
content if they have food enough for the day. Their wants are simple 
and easily satisfied and provide no spur to ambition. 


(c) Temperate Region. In this region man cannot live with- 
out effort. Life here is neither so hard that man has no chance, nor 
yet so easy that he has no stimulus to work. The climate does not, 
like that of the tropics, weaken him and make him indolent, nor does 
it, like the arctic climate, put such a strain upon him that he has no 
time and strength left after securing his bare living. Moreover, it 
has been proved that the changes of the seasons and even the 
changes of weather from day to day in temperate regions are 
invigorating both to body and mind. The dwellers in temperate 
AES ate therefore on the whole active, energetic and industrious. 
ee CS ONES "n depends upon activity of mind and body, 
dU MP CON advanced in science and art and thus tend to 
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Scales—Their Meaning And 
Construction 


Necessity of having a scale 


The map is the chief instrument of learning and teaching 
geography. In fact a map is the shorthand, of geography. In a map 
the area that it represents is much smaller than the actual area but 
it is at the same time quite proportionate in every detail to the 
original surface. Such a map whose dimensions are in proportion 
to the actual land area is said to have been drawn on a scale. A map 
without a scale is meaningless and it becomes a rough sketch. In 
order to be accurate in every respect the map should always be drawn 
to a scale. 


Definition 


A scale expresses the proportion which a length between two 
points on the map bears to the actual distance between similar 
two points on the ground. Suppose the distance between the General 
Post Office and Jama Masjid in Delhi is one mile and we show 
these two points by one inch line on the map, then the relation that 
exists between these two distances will be called the scale of the map. 
In the above case it is one inch to one mile. In simple words, it 
means that one inch on a map represents one mile on actuall and. 


Methods of expressing scales 


The following are some of the common methods of expressing 
the scale on the map : 

l. The statement of scale: This implies only a statement e.g. 
one inch equal to one mile. This is the simplest method of indica- 
ting scale on a map. The scale may be large or small. Small scale 
maps are used when very large areas are represented on a very small 
map space e.g. 1" to 500 miles. On the other hand, large scale maps 
Show smaller areas on larger map spaces e.g. 1” to a mile. Survey 
Maps, plans, etc. are on larger scales. 

2. -Line or plain scale: This method shows the scale in a 
graphic form. It consists in dividing a line into an equal number of 
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parts to show miles or any other units desired. One of the mal 
divisions is sub-divided into equal number of parts to show yards 
or miles, etc, The aim should be that each part should represent 
Some round figure as 5, 10, 15, 20, etc. On the map the scale is 
shown either at the top or at the bottom in any one form as shown 
in the following Figures (47, and 47A). The secondarv divisions in 


5 19 15 20 25 30 35 40 


MILES 6 49 Scale 1-=7 Miles MILES 
Fig. 47. Line Scale 


CY ERE 4] 5 10 


MILES Scale 1-= 7 Miles MILES 
Fig. 47A. Line Scalc 
this scale are always made on the left 
major divisions is made with zero. 


the extreme left of primary divisions 
secondary divisions. This is the mo 


Method of constructing a line scale 


hand side and ibe start for 
Thus the position of zero is on 
9r on the extreme right of the 
st common method practised. 


Let us construct a line scale for 1"==7 miles. If 1” is equal to 


Fig. 48. Diagram showing construction of Line 


Scale 
7 miles, then 6 inches will be equal to 42 Miles 
nearest whole number of this figure. : 
we divide 40'into 8 equal prim 
5 miles. In order to divide 
should add one more part. 

40 - 5. 45 to be divided into 


i Always take some 
In this case it is 40. Now if 


mber now comes to 
ch part may show 5 


pm 
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miles. Then if 7 miles are represented by 1” then 6.4 inches will 
show 45 miles. Then take a line AB 6.4 inches long and make an 
angle BAX (Fig. 48). Mark 9 equal divisions on the line AX, last 
point being C. Join BC. With the help of set squares, draw 
parallels to BC from each division so that the line AB may be 
divided into 9 equal parts. Leave one part on the left hand side 
and mark the next as-zero and proceed as 5, 10, 15 and 20 miles. 
In order to make secondary divisions draw two perpendicular in 
the opposite direction from © and A respectively. Then mark 
4 equal divisions (one less than the actual number, required) on AE 
and OD. Then join points ! with 4, 2 vith 3, 3 with 2 and 4 with 1. 
The line AO will thus be divided into 5 equal parts. Thus the whole 
line is divided and it enables us to measure any distance. 


3. Representative Fraction. In this method, the relationship 
between the distance on the ground and the length of the. map is 
shown by a fraction, while in the statement method it is expressed 
in the form of an equation. Such a fraction is known as the 
Representative Fraction and is usually abbreviated as R.F. e. g. 
RF=Map length/Ground distance or 1/63360, (1 miles—63360 
inches). This means that one unit of length on the map is equal 
to 63360 units on the ground. It may mean that 1 cm on the 
map is equal to 63360 cms. on the ground. It should be remem- 
bered that the denominator and the numeratoy should be in the 
same units and the numerator is always 1. They are also the lowest 
units in the table.- This is the most suitable method of indicating 
a scale as it can be expressed in any unit desired and not only in 
inches or feet or miles or yards. Now a German or a Japanese 
-will not be able to follow the scale if expressed only by a statement. 
On the other hand, he can very easily follow the scale if expressed 
ina Representative Fraction, because in this case he can convert 
the denominator and the numerator in the units which he under- 
stands. Thus we have seen that this method is of universal 
application. Besides, the method easily lends itself to conversion 
of the statement of R.F. and vice versa. The following are some 
simple examples in conversion : 

1. From R.F. to statement.—To find 

(a) The number of miles to an inch. 

(b) The number of inches to a mile. 

(a) Divide the denominator of the fraction by 63360. It should 
be remembered that one mile is equal to 63360 inches. 

e.g. IF R.F. is 1/1,000,000 then, 1,000,000/63360— 15.79 miles ; 
therefore the statement of the scale is 1"—15.79 miles or 16 miles 
approximately. Scale 1^ —16 miles approximately. 

(b) Divide 63360 by the denominator of the fraction. 

e.g. if R.F. is 1/50,000 then 63360/50,000— 1.27 inches. 


Therefore the scale is 1.27—1 mile, 
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2. From statement to R.F. 


(a) When number of miles to an inch are given : 


The rule is to multiply 63360 by the number of miles in the 
given scale and this will give the denominator of the R.F. 

Scale given is 1" —5 miles. 

then 1" —5x 63360 inches 

therefore, R.F. is 1/316800. 

(b) When number of inches to a mile are given : 

Divide 63360 by the number of inches to the mile in the given 
scale and the resulting number will be the denominator of the R.F. 

Example. Scale given 2 inches to a mile. 


According to the rule—63360/2—31680 inches, therefore. 
R.F. is 1/31680. 
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Elementary Surveying 


Meaning of the term "survey" , 


- When a map of a certain area is to be prepared, its dimensior $ 
have to be measured first. If the area is very small, it is easy (o 
take measurements with a foot rule ora yard stick or even a tape, 
but if the area to be represented on a map is large, it is necessary 
to use other measures. Such a convenient measure is the caain. 
Thus the terms "surveying" means methods of taking measurements 
in the fields which will form the basis of a map marking. In techni- 
cal language it is defined as “the science which determines the 
boundaries and superficial extent of any portion on the surface 
of the earth” Some of the methods of surveying are : 


(1) Chain survey, 
(2) Plane table survey, 
(3) Prismatic compass survey. 


1. Chain Survey 

When we measure the boundaries of a certain area whose map 
is to be prepared purely with a chain it is called Chain Survey. This 
type of survey requires the following instruments : 


1. Chain and arrows ; There are three kinds of chains that 
are in common use, the 50 feet chain, the 66 feet chain, and the 
100 feet chain. These chains are made of metal and are meant for 
rough use. Out of these three the 66 feet chain, aiso known as 
Gunter's chain, is the most popular. It consists of 100 links with - 
a tab fixed at every tenth link. The total length of the Gunter's 
chain is 22 yards or 66 feet. Thus, each link is equal to about 
9 inches. In other chains mentioned above, each is.one foot long. 
Besides the chain, small arrows made of steel are aiso needed. These 


are used for fixing a point. 
2. Tape. A tape is used in conjunction with the chain. 
3, Field Book, This is a notebook for entering measurement 
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readings taken during survey in 
the field. It has two parallel 
lines in the middle at the page 301 Links 
$ inch apart. 


The column thus formed 
corresponds to the lines walked 
by the surveyor (Fig. 49). The 125 Links 
entries are made from the bottom ' 
of the column and proceed u 


95 Wer 
wards. At every turn of the 15 
line of survey, a short line is \ 
drawn in the chain column and GG 
the turnings are marked as 50 Links 
A.B, C, etc. The offsets are 45 
entered on the right or left 
ofthe chain column as the case 33 
may be. A 
Fig. 49. Field Book 

4. Flags or oles—Co d 

to fix positions. ite loured flags or graduated poles are use 


Methods of Surveying 


; In order to survey the irregular school B.C.D.E it 
'S necessary that you should look round the fiend dren an ovt- 
B 


Cc 


i S 
Fig. 50, Field to be Surveyed 


line plan of it. Write down lett : 
(Fig. 50). Now measure the akaota A D a Sr, 


D by fixing two poles one at 
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A and the other at D. Stretch your chain along the line AD. The 
person who carries the chain towards D is known as the leader and 
the other who stands at A and follows the leader is known as the 
follower. When the chain is stretched, the leader turns towards the 
follower who guides the leader with hand signs to be in line with 
AD. When the chain is fully extended the leader fixes an arrow at 
his position. The follower occupies the position of the leader (judging 
from the position of the arrow) who moves ahead towards D point. 


Offsets 


At certain intervals along AD, perpendicular distances are 
measured with the help of flags and tape. These are known as offsets. 
In order to mark the position of B, fix a flag there. Then at an 
interval of AF, measure the perpendicular distance BF with the help 
of a tape. Similarly measure perpendicular distances GE and HC. 
Thus you have been able to fix on the map the corners A, B, C, D 
and E by taking offsets to B, C, and E, from the main path AD. 


North and South Points 


Setting of map is an important item in map work. It means 
that the North point of the map must correspond to the actual North 
pole. Therefore, in order to draw North and South points we use a 
box compass. It consists of an oblong metal box witn a magnetic 
needle suspended freely over a pivot, which is fixed in the centre of 
the box. The lid of the box is made of glass to enable one to look 
through the position of the needle. The magnetic needle, when freely 
suspended, always points towards North and South. In order to 
mark North and South points, one has to draw only the outline of 
the box and make two arrows on the boundary lines pointing towards 
the north side. When rough readings have been entered in the field 
book, the actual plan can be prepared from these measurements. The 
map is so set that its top usually corresponds to the actual North. 
A convenient scale is taken according to the size of the paper used. 


2. Plane Table Survey 


This method is also simple and is more accurate than the chain 
survey. It is also a valuable means of filling in the details of the 
area shown in the map. The following instruments are used 
(Fig. 51). 

1. Plane table and tripod Stand: It is a drawing board 18” x 
24" fitted on a tripod stand 4 feet high. Its legs should be strong 
and rigid. 

. idade : It consists of a ruler, graduated or ungraduated, 
PN cud metal. At its two ends are fixed hinged sights. The 
front sight has a wire fixed vertically through a wide slit and the 
back sight has only a narrow vertical slit. 
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Spirit Laver 


V 
Fig. 51. Plane Table, Spirit Level. Box Compass and Tripod 


Box Compass : Yt is used for setting the map. 


Spirit Level: This is employed to make the table to level. 
Poles or flags are used for fixing positions, 


6. Chain and arrows : With the help of these distances are 


wey 


measured. 
Method of Surveying 


First of all a suitable position A 
Surveyor. This is the point fr 


om where a good view of the area can 
be had. The table with a big pi 


aper by fixing a pin v 


between A and B is measured with Gunter's 
on the paper accordi 
Then with the help 
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of rays will locate on the paper the actual positions of objects. These 
points when joined will give us the map of the area desired. 


3. Prismatic Compass Survey 


The prismatic compass is a circular box graduated in degrees 
containing a magnetic needle. The direction of the object is measur- 
ed by pointing the compass in line with the object and taking the 
readings from the prismatic compass. In order to measure distances, 
the chain is stretched on the ground along which the surveyor walks. 
These readings are entered in the field book as explained before and 
finally the actual map is prepared on some suitable scale. 
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Survey of India Maps and other Maps 


Maps may be classified according to : 
(1) the scale of the ma 


ps, they show and are called Scale Maps, 
(2) the subject or the 
Maps. 


me they show and are called Thematic 

l. Scale Maps : These are of the following types : 

(a) Cadastral maps are drawn on a very large scale upto 25 or 
more inches to a mile. 

(b) Topographical maps are als 
Scale ranges from 1" to 4 


O drawn on a large scale. The 
maps fall under this categ 


Or, More inches to a mile. The survey 
ory, 
(c) Chorographical maps are small scale maps of the various 
parts of the world Showing typical features by conventional signs. 
Our atlas maps fall in this category, 

To World maps are also small Scale maps showing the whole 
orld, 


2. Thematic Maps: These maps are classified according tO 
Some important features which they sh 


OW. The main types are : 1 

(a) An outline map shows only the boundaries of the countries 
and continents, 

(b) A political map shows the political boundaries of province; 
listricts, towns, roads and railways,'etc, 

(c) A relief or physical, or crographical map represents the 
nature of the land surface by means of Contours and colour tints. 

(d) A bathymeteric map shows the depths of the oceans with 
tins of blue colour. 

(e) A bathy orographical 


: map isa combined map showing 
depths of oceans and heights of land Surface. 
(f) An ethn 


ographical map locates the distribution of the races 
of mankind. 


(8 A vegetation map is one Showing the distribution of 
natural vegetation, 
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(h) A biological map shows the distribution of flora and 
fauna. 


(i) A weather map is a map showing the distribution of 
temperature, pressure and rainfall for a short period only. 


(j) A climatic map shows either the distribution of temperature 
or rainfall or pressure or winds or a combination of all these for a 
particular season as, for example, a map of India showing winter or 
summer temperature. 

(k) A distributional map shows the distribution of some 
commodity or stock or crops. 


(D A commercial or economic map shows the area of pro- 
duction, distribution of exports and imports, density of population 
railways and other routes. 7 


(m) A geological map shows the distribution of rocks. 
Geology is the science which studies rocks. 


(n) A topographical mapor ordnance survey map is a large 
scale map showing the details of relief of topographical features and 
drainage. 

(o) The international map is an ordnance survey map drawn 
ona scale 1=1000,000. It is divided into sheets having uniform 
scales and signs. Each sheet, showing some parts can be fitted with 
other sheets to show the country as a whole. It is drawn with the 
co-operation of the various countries of the world. 


Survey of India Maps and How to Read them ? 


The Survey of India have prepared large scale maps of nearly 
all the parts of India and the adjacent lands. These maps show 
greater details of relief (high and low land surface) and drainage, etc. 
Conventional signs and symbols are employed to show these various 
types of details. The ordnance survey maps are not very difficult to 
be recognised because of certain common characteristics. For 
instance every sheet bears its own sheet number and a scale. Even 
the signs and symbols which are employed, differ considerably. 
These maps are prepared on the principles of plane table and 
triangulation survey. The whole country is divided into triangles by 
mecns of theodolite. Triangulation is a system of measurement 
based on the truth that if one side and two angles are known, the 
lengths of other two sides can be calculated. The word ordnance 
Means cannon or artillery. Since these maps are of great value to 
Military personnel the word ‘ordnance’ is used. Each sheet contains 

degrees of latitude, and 6 degrees of longitude up to 60" Irtitude, 

Tom 60° to 80° latitude, each sheet shows 4 degrees of latitude, but 
12° of longitude. There are various types of ordnance survey maps. 

he best known and the most popular is the one inch map. There 
have been various editions of this map. The other maps are 6 
inches, 25 inches toa mile and 1 inch to 1 million inches. These 
maps differ from one another in the use of conventional signs. 
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Map reading ( d 
: Since map reading is an important part of geography Bieruerc 
in schools, it is desirable that some introduction to Indian Or rae 
Survey maps be made and their reading practised by setting Map 
suitable and well graded series of questions and exercises. 
reading may be done in the following systematic order : 
1st Step 
Marginal information: The following information must be 
„ gathered from the map:  - 
$45 (a) The sheet number. 
Í (b) The name of the area shown. 


(c) The scale usually drawn at the bottom of the map. 

(d) Calculate the area of the region shown. 

(e) Note the conventional Signs entered therein. 

Conventional signs : Following are some of the cómmon 

standard signs that are employed by the Survey Department of India. 
(a) Roads are shown by continuous lines. Paved roads are 

Tepresented by continuous lines and unpaved by dotted lines. 

, (b) Railways are shown by double black lines with short ticks 

in between them. 


be ; all the conventional signs an 
> e been employed i tha 
particular sheet, Ployed in a map are shown on 


geography of the region: In this step the 
with the help of contour lines or layer tints 
pot heights do Convey some meaning of the 
topography of the land. - Stopes, heights, waterfalls, the shape of 
, etc., be interpreted from the map. Next comes the 

ge System of the region. The names and 


A E us be studied. When 
Sufficient practice is gained, attempts should be made to reason out 
the nature of rocks and soil present there. 3 

3rd Step 


Vegetation: Since vegetation is determined 
like relief, climate and soil, it will not be 


by physical factors 
vegetation of the regions. 


difficult to describe the 
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4th Step 


Human Geography : Here thé aim is to interpret the actions 
and inter-actions between man and physical factors. This is done by 
drawing Sketch-maps of communication, and human settlements, Tt 
involves study under the following heads : 

(a) Historical Geography: In order to know the history of the 
land, resort has to be made to the presence of forests, old buildings, 
temples, churches, burial grounds and other monuments. 

(b) Agriculture and Land Utilization: The whole land shown 
is classified into : 

(i) Forested area 

(ii) Marshy area 

(iii) Arable land 

(iv) Pasture land and 


(v) Desert land. 

Irrigation works are studied from canals and tubewells shown 
therein. 

(c) Means of Communication: The development of the land 
is judged from the existence of railway and roads, sea and aigways. 

(d) Human Settlement: The sites of towns are examined and 
if possible geographical causes are put forward for the growth of 
towns. 

(e) Industries and Occupations: The existence of mills, 
factories and mines, will determine the cultural stage of the region. 
This will enable the map reader to judge the main occuption of the 
inhabitants also. 


5th Step 


Conclusion : Finally, the whole area studied is divided into its 
natural regions keeping in view the relation between the physical 
factors and man. The teacher of geography should aim at enabling: 
the child to read a map independently. He should in the initial 
stages offer. assistance to the students in Studying survey maps of 
areas known to his pupils. 


f f Extension 
Deptt of Exten 
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Maps and other Geographical 
Illustration 


Almost every type of geographical data can be expressed in the 
form of maps. Geographical data can be of three types: Climatic 
data. Distributional data and Topographical data. Maps are named 
after the data they represent. A climatic map is one which shows 


data relating to climate e.g. temperature, pressure and rainfall. _ A 
distributional map may show the distribution of stocks, crops, mine- 
rals and population. Their aim is to show the variations in value 
and amount or density of different distehuHon. A topographical 
map will show data concerning relief, e.g. heights and depths. 

1. Climatic maps and illustratations 


These maps show the distribution of temperature, pressure and 
rainfall. The distribution of 
therms, by isobars and rainfall by isohyets. 
as climatic maps, average temperatures an 
hours of a day or for differe: 
months of the year, are 
graphs respectively. For com 


emperature and pressure 
in different colours are drawn i 


oses, two or more graphs 
diagram. For instance; 


months of the year. 


Jan. 37°F July 51°F 
Feb. 30°F Aug. 57°F 
Mar. 40°F Sept. 53°F 
Ap. SS E Oct. 4€°F 
May 49°F Nov. 40°F 
June 54°F 


. Dec. 38°F 
Draw two lines AB and AC at right angles to each other (Fig- 
52). The horizontal line AB will show the time element and the 
vertical Jine AC the actual temperature readings. Therefore along 
AB mark off at equal intervals letters J.F.M. etc. referring to the 
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names of the months. Along AC write figures 30, 35, 40 and 45 at 
equal distances. On the vertical line marked J, put a small cross 


Fig. 52. Temperature Graph 


against 39° line. On the line F put a cross against 39° line." In this 
way number of points are obtained. Join these points and we get a 
curved line showing the rise and fall of temperature as shown. 
Sometimes points are not joined together to make a curved line but 
instead, each point marked on the vertical line is joined with its res- 
pective temperature reading to give perpendiculars of varying heights. 

The average rainfall distribution is represented by shading 


which gets darker with the increase in the amount of rainfall. We 
shall study the merits and demerits of this method in the chapter on 


distributional maps. 
Monthly or Annual rainfall is best shown by vertical bars 
(Figs. 53 & 54). 
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Rainfall by vertical bars diagram 


method it is not possible to draw more than 


According to this 


So oe oa EEA 


al bars 


Fig 54. Rainfall by vertic: 
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One diagram for the same place. Hence two diagrams are drawn 
Separately for comparative study. Itis a wrong method to show 
the monthly or annual rainfall by a line graph because unlike 
temperature, it is not a continuous thing but occurs at intervals. 


2. Distributional maps 


These maps hehrin studying the cause and effect, say, of high 
or of low production of a crop or high and low density of. population 
in an area. When these maps are prepared relief, climatic and soil 
maps are placed along side. These maps fall into two categories (a) 
those showing the distribution of stocks and crops or minerals. (b) 
those showing population. These maps are prepared in the follow- 


ing manner : 
Stocks and Crops Maps 


(i) Writing the name of the commodity method: The area 
wherc the particular commodity grows is written in bold letters, as 


-INDIA- 
Showing distribution 
of 
rainfall 


Arabian Sea 
Bay of Bengal 


Lesc than 26* 
20 to 49* 
40° to 80° 
More than 807 


i i ing distributi i hading or 
+ 55. India showing distribution of rainfall by s| 
I felons or layer tint method 


i i hod is n 
for example Rice, Cotton, Tea, Wheat etc. This-met 
quantitative and does not convey any idea about the quanti 


eae 
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produced in the area. On the other hand, it does make mention of 
the crop grown. If for instance, the word “Wheat” is printed in 
the Eastern Punjab, simply shows that wheat is produced but does 
not tell us how much wheat is produced per acre in each district. 
Besides this method does nottake into consideration the relief of 


the area. Because of these inherent defects the method is not much 
used. 


(i) Shading or colour or layer tint method: Here the distri- 
bution is shown by different methods of black and white shading or 
by tints of different colours or different shades of the same colour. 
The best plan is to use different shades of the same colour to show 
varying densities. If colours are used, it is safer to employ one 
colour for a single commodity and employing various shades for its 


various densities. The easiest and the simplest solution is to use 
black and white shading. The success o 


j f the method depends: upon 
the unit selected which places limits for different shades. The units 
should be equally spaced and the shades well-graded. To make this 


point clear, two examples of the units and the shades are given below 
(Figs. 55 & 56). The greatest defect in this method is that it gives a 


Between 100 to 209 


" " 


Less than 100 persons per sq. mile [cxi] 


ù ?0to30 , . , 

E: 300t0400  . dy m E 
4000050 . . . ES 
Above 500 v ge 


Fig. 56. Distribution by black and white shading 
wrong idea of the uniform production of commodity because it takes 
into consideration only averages. 
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(iii) The dot method: In this method a single dot is used to 
show some fixed amount of the commodity produced. One dot 
may represent 1000 or 2000 tonnes of any commodity, say, wheat or 
cotton. The size of the unit to be expressed by each dot is of great 
importance. It should neither be so small that-too many dots may 
be required to be inserted which will only produce a blurred effect, 
nor should it be so large as may adversely affect the accuracy of the 
map. When the scale has been chosen, the number of dots required 
for each district or province are calculated from the total production 
given for that district or province. Then the exact number of dots 
is inserted keeping a relief map and soil map of the area along side. 
Mére than half the unit is represented by one full dot, while less 
than half is ignored. This can happen only in the case of the last 
dot to be put which represents the degree of mistake in actual 


calculation, 


If the unit to be represented by each dot is well-chosen the dot 
method can be of great utility in giving absolute figures. Consequent- 
ly this method is only employed when absolute figures are given. 
The main idea in placing relief climatic, and soil maps of the area 
alongside is that we neglect the area where the commodity is not 
found or we put a lesser number of dots if the quantity found is very 
small. Similarly, dots can be placed very close in area of large pro- 
duction. Thus the dot method tells us at a casual glance the density 
of production. One can easily calculate the exact amount of pro- 
duction by counting the number of dots and then multiplying this 
number with the unit number represented by a single dot. 


Population Maps 
The population statistics may be of two types: (i) they may 
show the numbers of persons per unit area, (since these are average 
figures, the shading or colour method is generally employed); (ii) it 
may give the actual population in that area. These being absolute 
figures, the dot method is most commonly adoped. Sometimes the 
shading and the dot methods are combined so that the same map muy 
give the average and actual figures. The data for the populatio:: 
map are collected from the census return which are prepared by 


government once in ten years. 


Merits and Demerits of Dot. Method : Apart from. crops and 
population the dot method may also be used: (1) to locate the:exact 
Site of the coal mine in a coal mining area, and (2) to locate sites of 
fairs, market, factories and towns. The size of the dot wili dete mine 
the importance of the town. There are different forms of dots to 
be employed for this purpose and therefore any one of these may 
be used for locating the site- There are certain limitations attached 
to the population maps. Numbers are varying from time to time. 
A map made on the basis of a certain year’s figures may soon get 
out of date. Besides, the year selected may be an abnormal one. 
To overcome this difficulty, these maps may be based on averages, 
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3. Topographical maps 


j is the relief 

In these maps the subject to be represented is t 
of land. Relief is the distribution of high and low lands p 
a country and it is shown by heights and shapes of oM 
hill features. The following methods are employed to show heights : 


(a) Contours : A contour is an imaginary line drawn ob a 
map joining places of equal height above the sea level. Thus te 
Points situated 100 feet above mean sea level are joined by a ing, 
then such a line is called a 130 ft. contour. In this way, a number 
of contour linés are drawn to show the heights and shapes of some 
hill feature. The vertical distance between any two consecutive con- 
tours is known as the Vertical Interval or V.L For example, if the 
contouts are drawn at 50, 100, 150, and 200 feet apart, the V.I. will 
be 50 feet. Generally, for a given map this vertical interval is always 


constant and is always expressed in feet. Thus V.I. is the difference 
between two consecutive contours. 


a gradual slope. A unifor 5 a uniform slope. These 
contours assume different sha pes to show different relief. fcatures. 
US, a mountainous area will be Shown by elli i 

a river valley the contours will be V 
Shaped. It requires sufficient a tice to recognize the 
Shapes of contours before one i: interpret from contours the 
relief features of the land. Similarly, Tepresentation of relief features 
with the help of the contours i Nation, intelligence and 
mastery of the various shapes Ontour lines are drawn 
either with Dumpey Level or ith Barometer, 
(b) Hachures: These are short disconnected lines drawn towards 
the slope. They follow the direction ; 


1 y ection in which water would flow freely. 
Like contour lines they are 


i made short and closer for steeper slopes. 
They do not give the actual heights and this is the main drawback 
with this method. 


Small scale maps. The hill 
are shaded darker 
valleys are shaded light. 

(c) Layer Tints + In this method tints or la 
used to show the topography of land. 
shown by blue colour, low lands by 
This is the most 


i [ Popular method 
This method is most commonly emnlo 


Yers of colour are 
Depths, rivers and oceans are 
Breen and high lands by brown. 
ecause it is easy and clear cut. 
yed in atlas and wall maps. 
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STATISTICAL DIAGRAMS 


In these diagrams figures are changed into readable diagrams. 
They are of the following types : s z 

(a) Line graph : This method is the same as we followed in 
drawing temperature or pressure graphs. It is based on the fact that 
one variable changes with reference to the other. One of the two 
variables is usually the time—days, months or years. This is again 
illustrated by the figure given below (Fig. 57) which shows the 
variation in the production of rice in West Bengal over a number of 
years. s 


Quantity 


Fig. 57. Line Graph 


(b) Bar Graph : This is another way of showing variations. 
Exports of a country may be shown in this way and the export of a 


Cotton sm 
Jute 
Rice = 
Teal 
Oil Seeds == 


Wheat — 


Leather peza 


Fig. 58. IRUGpA showing production of commodities 
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i i i ies i ted by the 
ticular commodity from different countries is represen 
fire shown below (Fig. 58). These figures may also be drawn Bp 
compare the production of commodity over a number of years oj 
different commodities in the same year. 


They may also be used to show comparative production ole 
commodity in different countries. Horizontal or vertical bar: 


Rhodesta 
Canada 


Greece 


Brazi! 


Turkey 


Pakistan 
Japan 


India 


BAR GRAPH 
Fig. 59. World Production of Tobacco—1967 

equal width but of proportionate lengths are drawn on a-graph paper» 
(Fig. 59) 

(c) Rectanguiar diagrams : According to this method large 
areas of a continent is Sub-divided 99466 
into smaller areas each of which A 
is represented by a rectangle. (Fig, 
60.) 68496 


The area of the sub-region is Stan 
in proportion to the value it 
represents. The start is made 
with the larger division and is 30000 
arrived at the smaller one by 
halving it proportionately. jt 
becomes very easy, if it is drawn 1965 1966 1967 Taa 1969 
on a graph paper. Each. Tect- Fig 60. Rectangular diagram 
angle contains the proportionate showing exports of 2 
number of squares and one small country 
square on the graph paper Corresponds to a round number of units- 
A modified form of the rectangular diagram may be as shown below 
(Fig 61) 
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Crores of Rupees 
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Goods 


$ 
H 
S 
o 
= 
3 


Leatnor Mirs 
Cechew Kernels 


Fig. 61, Rectangular diagram showing INDIA SXPORTS 1968 


(d) Wheel or Circle or Pye diagram : It is another method of 


Fig. 62 Wheel diagram showing distribution of land & water 


i ative distributions. Fig. 62 shows distribution of 
e pene m world. The circle denotes the world and each 
sector represents either the land (continent) or water (ocean). The 
value of each sector is calculated by a methematical process. A circle 
has 360 degrees in all and therefore the total world area is made 
equal to the figure. Since the total area of the world (w) is 360°, 
therefore each sector will be : 


360? x area of the sector _ degree 

F World area 
mbered that the production of each country 
will e honig pias have simply to'convert it into degrees. "This 
method ae the average figure only and therefore for actual amounts 
Aci ot method which alone gives absolute 


weh to the : i 
ERA Ti oleae are the chief sources from where geographical 
data may be collected ; 
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l. The Indian Year Book. 

2. Thé census returns of India will provide data for popula- 
tion maps. 

3. The agricultural statistics 
production of agricultural crops. 

4. The Statesman’s year book, 

5. The Statistical Abstracts of India, 


of a state provides figures for the 
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Meteorological Instruments And 
Study of Weather Maps 


Meteorology is that branch of science which deals with the 
phenomenon of the atmosphere with regard to weather and climate. 
The meteorological instruments include the maximum and minimum 
thermometers, wet and dry bulb thermometers, barometer (Aneroid), 
windvane and rain-gauge. Some of the important meteorological 
instruments are as under : 


Thermometer 


We are all familiar with the sensation of heat and cold. We 
can say by touching an object with our hands whether it is hot or 
cold, but we cannot say how hot a substance is at a certain time. 
This degree of heat is called temperature. A hot body is said to 
be running high temperature and a cold body low temperature. 
When a man is suffering from fever, we generally say that he has 
got temperature. This difference is in evidence both horizontally 
and vertically. Temperature varies from place to place depending 
upon various factors. Air gets heated after getting in touch with 
hot bodies and not directly by the rays of the sun. The temperature 
is measured by an instrument called Thermometer. 


Generally a thermometer consists of long and narrow glass tube 
and a small bulb. The bulb invariably contains mercury. The 
Stem or the frame which supports it is graduated. 


Three scales of a thermometer 

Place an ungraduated thermometer in a beaker of ice and 
water. The mercury level will stand at its lowest level known as the 
freezing point. Now place the same thermometer in the steam of 
boiling water. The mercury level will rise from the bulb into the 
Stem and will stop after reaching the highest point. This is called 
boiling point. When these fixed points are marked on the thermo- 
Meter, the space in between the two fixed points is divided into equal 
number of parts, It is done in three different ways. If the lowest 
Point is marked 0 and the upper fixed as 100 and the space is divided 
into 100 equal parts, the thermometer is known as a Ceutigrade 
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is divided i l parts and the 

ter. Ifthe space is divided into 80 equa E 

eee oes marked as 0 and the upper as ANA ger the EL. 

Thermometer. If, on the other hand, the space is x s the uppa 
equal parts and the lower fixed point is marked 32 an 


Fig. 63 Three kinds of Thermometers 


212 we get the Fahrenheit Thermometer (Fig. 
may be measured with the help of a Centigrad 
Reaumer Thermometer and will then be 
pectively as the case may be. In India Ce 
thermometers are used and in Germany the 


63). Thus temperature 
€ or a Fahrenheit or 4 
Written as C, F or R res- 
Mtigrade and Fahrenheit 
Reaumer, 


OTHER KINDS OF THERMOMETERS 


Maximum and minimum thermometers 


EETCC 
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(Fig. 64) This will record automatically the highest and the lowest 
temperatures for a given period of time. 


zi 


Fig. 64. Maximum and Minimum Termometer 


ini The bulb 
ists of a U shaped tube containing. mercury. 
A ard art of tbe Hein upto M is filled with alcohol. The bulb B 


and part of the stem upto the mark M contin Alcohol ikara 
the bulb B is left unfilled to give space tor Ji end M of the 


temperature rises, the alcohol ir A expands, 


Efi ushes the index p ahead. 
mercury column falls, end M rise? She bulb A contracts, the 


W falls, the alcoho 1 

Sthen tie e aeron falls and the end M Lu pushes Pun 

the index q. Thus the position of the dune ge ar EU 

indicates the highest temperature ms p dried wie 
i , and down by them- 

e hu a RAS are pushed down 


to the level of the mercury column with the help of a magnet. 


Maximum and minimum temperature 
The highest temperature reached during the day a eae 

maximum temperature and the lowest temperature rea 

he day is called minimum temperature. 
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Mean temperature 


i i er 
The mean temperature of a day is obtained by Adding opne 
all the temperature readings made during the day an MOE ai 
sum by the number of times the observations are made. AE 
of the maximum and minimum temperature for a day is 
nearly the mean temperature of the day. 


Mean annua! temperature 


If we add all the mean temperatures for each day of the month 
and then divide the sum by the number of days in a month, res 12 
will be the average temperature of the month. If we divide ae 
the sum of the mean temperatures of 12 months we get the RRE ES 
temperature for the year. If we add the average temperatures 0 


e 
more years and divide the sum by the number of years we get th 
mean annual temperature. 


Daily range of temperature 


The difference between the maxi 
of the day and the night is called 
temperature. 


mum and minimum temperature 
the daily or diurnal.range © 


Annual range of temperature 


The difference between the mean temperature of the hottest 
and the coldest months of the year is known as the annual range O 
temperature. A small annual Tange indicates the equable or mari- 
time climate as that of Japan or Great Britain. Where this range is 
great, the climate 


1 is said to be one of extremes or continental, e.£ 
in Tropical countries like India. 


Temperature curve 


The variations in 
by means of a 
need not look int 
rise and fall of t 


temperature for a given period is expressed 
Curve drawn 


à on à graph paper. In this way one 


9 the figures and will come to know at a glance the 
he temperature, : 


Isotherm 


There are certain 
temperature. A line j 


places on the earth's surface having the same 
called an isothermal lin 


oining these places of equal temperature !$ 


€ or an isotherm. (iso—equal, therm=heat). 
Pressure of the air 


d init. This air whic 
Í is easily compressed. It expands when 
the pressure on it is decre: i 


j 1 nded by a stratum 
of air many miles deep. we ascend. This aif; 


—— 
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because of its weight, exerts pressure on the surface of the earth. 
Pressure varies from place to Place. The pressure at sea level on the 
average is 15 pounds to every square inch but this pressure decreases 
at the rate of 1 Ib after 900 feet of ascent. On an average one cubic 
foot weighs 1} ounces. 


Measurement of atmospheric pressure 


We measure the pressure of air by an instrument known as 
Barometer (baro means pressure and meter is, what measures). The 
simplest form of a barometer consists of a graduated glass tube 36" 
long closed at one end and open at the other (Fig. 65). It is filled 
completely with mercury and is then inverted 
in a cup containing mercury. When the 
ji tube is held in a vertical position some of 
30 the mercury flows down into the cup and 
will stand at a height of 30”. However the 
size, shape, height or form ofthe tube may 
change, the height of the mercury column is 
always the same in the tube, i.e., 30 inches 


or 76 cms. 


n 


By the term 30" pressure of air we 
mcan the weight of the mercury which stands 
at a height of 30 inches in a tube of 1 square 
inch in cross-section. Thus the pressure of 
the atmosphere is equal to the weight of the 

= mercury column, 1 square inch in cross- 

Fig. 65. Tube Barometer section and 30 inches in height. The pressure 
may also be me t centimeter Te 
i aps is the bar which is divided into one thousan 
M usn Deu equal to a barometer reading of 29.53 inches. 
The barometer (at sea level) rarely falls below 28 inches (950 


milibars) and rises above 31 inches (1050 milibars). 


Aneroid Barometer 


cribed above is not portable and therefore, can- 
M erDirameter des place to place. There are many other kinds of 
barometers, e. g. Siphon barometer or Fortin’s barometer and 
Aneroid barometer. Of all these, Aneroid barometer is the best. It is 
very convenient, accurate and portable. It consists of a metallic box 
With a flexible lid (Fig. 66). The box is partially exhausted of its air 
So that the lid may buldge in or out with the increase or decrease o 
external pressure. The box is connected with a spring m in ra 
is attached to the base of the barometer plate. A thin 5 ds 
to the spring and any movement of the lid is trausmitte a ough the 
Spring to the rod, which moves on the plate and thus enabies one to 
Tead it, 3 
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Fig. 66. Aneroid Barometer 


Barograph 


The meteorologist records these Variations in pressure by an 
instrument known as barograph, based on 


vn; the principle of aneroid 
barometer. This instrument records automatically the changes in 
pressure. 


Pressure curve 


The readings from the barograph are expressed in the form 
of curves drawn on graph Papers as in the case of temperature 
curves. 


Isobars 


Isobars are lines which join places of equal pressure (iso — 
equal, and bar means pressure). 


1 The meteorologist from these 
readings forecasts weather based'on the following Principles : 
1. A rising barometer (high Pressure) indicates fair weather. 
2. Rapidly falling barometer indicates an approach of rain or 
storm. 


3. Continued high barometer indicates fair weather. 
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Causes of Rainfall 


Evaporation is always taking place on the surtace of oceans, 
Seas, lakes, rivers and ponds. It is natural then, that the atmosphere 
contains water vapour. This amount of water vapour in the 
atmosphere may vary from time to time at the same place and from 
place to place at the same time. When air laden with moisture 
rises, it is cooled because of coming in contact with colder air masses 
above and because of expansion due to reduced pressure. When 
the air cools it can no longer hold all the water vapóur it previously 
held. Therefore condensation takes place round $ome dust particles 
and forms clouds. Thus clouds may be defined as particles 
of water floating in the air. When these clouds have to rise still more 
in upper regions. the smaller particles of water continue to form 
bigger drops which becometso heavy that they cannot be supported 
byair. Thenthey begin to fall as drops of rain. Thus cooling 
of the saturated air is the primary cause of rainfall. Air is said 
to be saturated when it cannot hold any more moisture at a giyen 


temperature. 


Measurement of Rainfall 


In order to measure the exact amount of rain water which falls 
at a place we generally use an instrument known as the rain-gauge. 
It consists of a metallic cylinder in which is fitted a metallic funnel 
which permits raindrops to pass through it to be collected in a 
bottle, in the neck of which is fitted the lower end of the funnel. 
When the rain has taken place the collecting vessel is taken out and 
the water is poured in a graduated cylinder known as measuring 
vessel. The measuring cylinder is so graduated as to give the amount 
of rainfall in inches by direct reading. „Thus rainfall is measured in 
inches. When the water in the measuring vessel stands at the mark 


of 50 it is equal to 4” rainfall (Refer to Fig. 40). 


One inch of rainfall 


When we say that one inch 
that the depth of the rain water, 
earth, will be equal to one inch. 


Rainfall Chart E 
The thermometer and the barometer change continuously so 
that we can express sharp changes by a Re ud ORAN 
Curve line. But rainfall is not continuous an ed rns vais 
and therefore, should not be represented by a E eee LONE 
tead of drawing a line we draw little shaded rectang! f 


Isohyet 


Isohyets are lines join 


Every country has a Mete! 
Purpose is to maintain daily an 


of rainfall has taken place, it means 
if collected on the surface of ihe 


ing places having equal rainfall. 
orological department of its own. The 
d other records of the weather condi- 
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i i her 
i i nd to publish daily and other weat 
Lee Rees The dian Meteorological deparimoa 
Mis founded in 1875 and has its headquarters at New Delhi. ihe 
Aesaet maintainsa number of observation stations all en et 
SAt! Each of these stations sends its weather UR HS. 
twice a day to the head office. The observations are made a i e 
which time is fixed internationally. When the observation aaa 
approaches, the observer goes out and makes the following Shen 
vations with the help of the instrument noted against eac a copy 
readings are tmade they are noted down in a weather map ES PACA 
is sent to the Head Office. At the same time ships in t some 
Ocean record their observations and send them to the Head 


- Nod r 
l. Pressure.: It is measured by a self-registering baromete 
known as Barograph and is expressed in the form of isobars. 


2. Winds :«The direction and Spced of winds are measured n 
instruments known as Wind-vane and Anemometer respectively. T 
direction of winds is expressed by means of certain notations. 

3. State of the sea and sky: This is again put in weather 
Teports in the form of symbols. 

4. Temperature ; lt is recorded by a. self-registering en 
meter known as Thermograph which contains both the maximun 
and minimum thermometers. Temperature is shown by means 
isotherms. ; 

5. Sunshine : lt is recorded by an instrument called Sunshine 
recorder. It is a sphere made of crown glass 4^ in diameter an in 
Ibs. in weirht supported on à basement made of metal. It is fixed te 
Such a position that the sun shines on it throughout the time it " 
above the^horizon. placed in the groove behin 


A graduated card is un 
the ball. The card is charred at the Points where image of the 5 
falls. This card is replaced after sunset, 

6. Rainfall : 


A rain Gauge measures the 
that takes pl 


infall 
4 amount of rainfal 

ace during 24 hours. 
7. Moisture in the 
meter known as Wet and 
similar thermometers fixed 


atmosph.re + This is measured by a theme 
Dry Bulb Thermometer. It consists of t "o 
s n » fixed on a frame side ty side. The bulb of o 7 
1s covered with muslin and the other end is dipped in a beaker 
-containing water, ne temperature of the wet bulb thermometer 9 
always lower than th 


e e 
at of the other. Readings f from th 
h : dings are taken from | 
two thermometers Simultaneously, The e of the two gives 
the saturated or unsaturated state of 


atmosphere. 
The Indian daily weather report 


The Indian Meteorological Depart ; Indian 
x : EIC artment s an 
daily report. This Weather map gi pusushe 
Over a large aree. ond is hi 
of stations and collected 1 


a map 
; $ ntral office. Such a ml 
ean be had from the offic 


€ of the Director General of Observation? 
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On the first page of the weather report is entered a summary of the 
Observations made at 8 hours. Weather forecast for next 24 hours 
is also given therein. The fourth page has got three maps, one show- 
Ing pressure, winds and rainfall conditions for that day at 8 hours. 
The second map shows the pressure departure at 8 a.m. from the 
normal and on the last is expressed, the departure of mean tempera- 
ture of the day from the normal. The second and third pages con- 
tain certain statistical figures. Another map showing the weather 
conditions of the previous day is also added. A study of weather 
maps.for a year can give an idea of the climate of India. 


PART IV 


LESSON PLAN AND NOTES OF 
LESSONS 


29 


The Plan of Geography Lesson 


y Young beginning teachers are likely to think that teaching is to 
inject ideas into the minds of the pupils as medicine is injected into 
the body of a sick man. But teaching is a process by which the mind 
is made to react to external conditions. This reaction is, however 
modified by the stock of existing experiences. No two minds respond 
identically to the same situations, nor a single mind reacts identically 
in two similar situations. A teacher should not expect his pupils to 
respond to a situation in the same manner as he would respond. All 
ideas presented to a learner require digestion and assimilation before 
becoming a stock of his knowledge. The senior students have deve- 
loped sufficient skill and a store of knowledge to be applied to meet 
complex situations. Beginners are, however, not prepared to accept 
new complex ideas though they are able to stuff. themselves with new 
ideas by cramming to be poured at the time of examination and then 
to forget. In a geography lesson it is recommended that pupils 
should take an active part in it. This is possible only if the teacher 
is careful enough to lead them to draw inferences from the facts put 
forward and to verify facts for themselves with the help of a map, a 
diagram or statistical data. Home task is an important part of an 
oral lesson and, therefore, should be given due weight. 


The main duty of the teacher in giving an oral lesson is to act 
as a stimulant and a guide. Consequently, the teacher should follow 
the regional method and the comparative method. He may employ 
the logical order or the psychological order to suit the subject matter. 
To add interest to his lesson, the teacher may quote examples of 
recent developments occurring in different parts of the "world. It is 
most desirable that the teacher's knowledge should be kept most up- 
to-date by a constant reference to newspapers and magazines. 

To add variety to the deductive method of giving ealegson sa 
vivid description of places and peoples is very FEDES nese dee 
criptive passages are available in the books on trave v periodical, 
articles and illustrated magazines. But a word of Ceu et. 
given. The descriptive passage should not be too long. "s RPA 
criptions become more interesting and lively if they are acen pa ue 

Y pictures and maps projected by an cpidiascope. This illustrative 
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a t make a good use 
ial should be well-chosen. The teacher musi c y 
DN MEN during the progress of lesson for drawing di 
grams and writing summaries. 


i i ion i S to make the lesson 
e sectional recapitulation is necessary [ | i 
tUe The teacher should not ne Satisfied merely ga 
2 "n H ai c 
instructions. Pupils are likely to orget or misun 1 d 
they listen to. Therefore, revision consisting of oral questions aha 
answers becomes essential. The questions should be thought-pro 


ing and to the point. Elliptical questions may be sparingly used. 
Reasons of failure to 


answer correctly must be investigated. TE 
defect may either be with the teacher or with the taught. A esf 
teacher will at. once withdraw the defective questions and put n zt 
ones. ¿Thus a geography lesson, like a lesson in any other subject, 
may consist of the following steps : 


1. Motivation 


Àt the beginning of the centu 
escape the pain of rod or cane. 


Ty pupils used to work in order to 
ous procedures for ho 


: it 
The reform movement devised vari 


2. Introduction 


H H 1 n 
4 Learning 2». composed of association of mental images cil 
&ORCCPIS", as these are called. The images mostly arise from r' 
Situations but may also be derived i 


j y also b by imagination. In geograp 
as In any other science Subject, learni 
experiences and imaginati 


lesson should be made clear. Ina £c? 
sts óf a line of s 


: esson. The ai 
clear as possible, 
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3. Presentation 

Ideas form the raw material for higher thinking process and 
are a means to an end. Ideas are of three kinds, some are essential, 
some are desirable and the remaining are interesting. Learning pro- 
cess constitutes laying emphasis on different types of ideas as all the 
three types are not of equal value. Desirable idcas are those, which 
the pupils are expected to have, the essential ideas are those which 
the pupils are expected to recall. The mastery of the essential ideas 
have to be gained by the exercise of mind and brain. Most of the 
learning is achieved through the. media of words. Verbalisation 
without understanding is meaningless. It is of no use to memorize 
meaningless statements. Therefore, in geography teaching it is better 
to aim at understanding than at vocabulary. In other words, it means 
to secure a child an adequate stock of experiences as a background. 
Once this is achieved, the children are in a position to struggle them- 
selves for new vocabulary. In this step the teacher proceeds to attack 
the new matter. The whole subject matter to be presented is sub- 
divided into sub-sections, each one leading logically to the next. 
Another point worth-noting is that each sub-section should have the 
whole attention centred upon it and afterwards it should be re-exa- 
mined with that what has gone before. That procedure is called the 
law of alternate absorption and reflection. For instance, at one time 


pupils will concentrate upon the plateau of the Deccan and at an 
other time they will study it in relation to the rest of India. 


4. Comparison and contrast 

This forms an essential part in a geography lesson and consists 
of such comparison and contrast as the pupils are able to do for 
themselves. Two precautionary measures must be adopted. In the 
first place, the things compared must be thoroughly known. 
Secondly, only those comparisons should be made which are useful 
in that they set the students to think. The new impressions gained 


b; i i lidation and for fitting in the stock of 
UPS Ra ced m nne charts and models and other 


knowledge. Text-books, note books, c 
audio-visual aids are useful devices to help and expedite the process 
of summarisation. To give variety in the types of summary, these 
devices should be alternately used during the course of a lesson. 


5. Application 


Knowledge in itself i Only that know- 


me kind of use, 
When a formula 


s only a half-way house. 


ledge is of real value, which the pupil can put to so 
plication of knowledge. 


hence the importance of a r 
has been aedes dent niii applied to enable the child to under- 
stand it well. The application step may have a great variety. It may 
be applied by making a map or a model or the pupil may apply the 
geographical ideas in the description of an imaginaty journey. ror 
getfulness is the cause of memory. Some forgetting IS inevitable, but 
the extent depends upon the strength of original impressions, images 
and associations. Forgetting is bound to occur with the passage of 
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time unless repetitions are done at frequent intervals. Therefore, 
review and drill are most essential when learning is to be done at 
mastery level. Drill means creation ofa question-response activity. 
The best way to review a situation is to Tepeat it and to do it in the 
actual form. 


Lesson Plan 


Lesson planning is the ke 
Should be i 


presented. It i 
reduces fatigue. Each lesson plan should be Prep 
the need of a Particular situation. 
vision | for the int 


tion, Summarisation an 


ared according to 
In a lesson there should be pro- 


material, organisation of informa- 
d recapitulation. It is 


- The development 

hers have to be 
ienced school teachers 

nd error, the Steps that succeed and those that 

good lesson plan gives the teacher a sen: 

confidence, 


to show ho 
made use of. These les 
Well as for info. 
Scope for variati 
been taken 
lessons have bee 


: £D. SO plar S to provide Opportunities for the 
pupils to exercise initiative, 
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Lesson on Mexico 


Subject Geography 
Topic Mexico 
Class VIII 

Time 40 minutes. 
Average 13 years. 


Apparatus: Ordinary requisites of a class room, coloured 
chalks, a map stand, a political and a physical map of Mexico or 
North America. 

" Aim : (1) To explain the influence of physical factors namely, 
Situation, relief, features and minerals iu Mexico on the progress 
of mankind, (2) To broaden the outlook of pupils by giving them 
new facts. 

Previous knowledge: Pupils have already studied North 
America, Canada, and U.S.A. in outline. , 

Introduction : Today's topic will be introduced by referring to 
the political divisions ‘of north America. pum om 

ies i in the Continent of Nor! 
(Gier eee pop eie T Alaska and Central 
merica). 


ed to point out on the map the 
R r will make an announce- 


dy to-day the geography of 


Some pupils will 
boundaries of Mexico. Then the teache 
Ment of to-day’s topic, “we shall stu 

exico." 

Presentation : The whole matter to be S 
the following units to facilitate assimilation : 


N AND TOPOGRAPHY OF MEXICO 


studied is divided into 


UNIT 1. POSITIO 
Matter Method 
ict North 
Mexico is situs A physical map of 
zem Pan 24 del America will be presented and 
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Method 


a broad high plateau; a prolon- 
gation of the Rocky móuntain 
plateau of U.S.A. 

The plateau is broad in the 
North and tapers towards the 
South. There is a narrow coastal 
plain on either side of the 
plateau. 

On the west is the long 
mountainous peninsula of lower 
California. Similarly Yukaton 


lies towards the south east. 


pupils will be asked to show the 
boundaries of Mexico. 


Great diversity in the topo- 
graphy of Mexico will be empha- 
sized with reference to tints © 

colours employed therein. 


Here again, use will be 
made of the political and physt- 
cal maps of North America to 
show the position of wW 
peninsula. In ‘order to kno 5 
their grasp of the matter, th 
teacher will put the following 
questions : 

Divide Mexico 
physical divisions 
divisions) : 
(a)-Coastal plain. 

(b) Slopes of the hills. 
(e) Plateau. y 

While the pupil is answer 
ing, the teacher will prepare ed 
the blackboard with coloure? 
chalks an outline map of Mex 
Showing the three divisions 
Shown below (Fig. 67). 


into its 
a (thre? 


Fig. 67 Map of Mexico sh 


Akapulco Y 
Owing physical divisions 


SS 
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Unit II. THE STUDY OF CLIMATE AND I 
T: 
ON MAN AND HIS ‘ACTIVITIES BRING 


(a). Climate 


Matter 


— Ee MR E 


Method 


The Tropic of Cancer divides 
Mexico into two parts. There- 
force, it has got the tropical 
climate, 


The coastal plains are hot 


and attract heavy rainfall. The . 


flanks of the plateau are cooler 


and attract a good amount of: 


rainfall. The plateau itself is 
cut off from the influence of the 
sea. The weather in general 
consists of hot days and cold 
nights. The annualrange is very 
great. The rainfall on the slopes 
and the plateau.is due to mon- 
soonal effect. Plateau gets heated 
in summer and attracts winds 
from the sea. Lower California is 
a desert being situated in the 
rain shadow area. 


The influence of the Tropic 
of Cancer will be added by 


means of the following 
questions. 
l. Locate the Tropic of 


Cancer on the map of Mexico. 
2. What is the climate of place 
having Tropic of Cancer passing 
through it ? ! 
The rainy nature of coastal 
plains and slopes will be 
adduced from the pupils by 
making recourse to their pre- 
vious knowledge. 

1. What winds blow in the 
tropical areas? (trade winds) 
2. What is the direction of these 
winds in the northern hemi- 
sphere? (N.E.) 

3. Will these winds bring rain ? 
(they are generally dry but pick 
up moisture during their passa- 
ge over the sea.) 

4. What are monsoons and how 
they are caused ? 

5. How does the plateau get 
rainfall due to monsoons ? 
The dryness of lower California 
will also be adduced. 

1. What is rain shadow area ? 
2. How do you account for the 
dryness of lower California ? 


e o 
(b) Man and his activities 


Matter 


The density of population in 
Mexico is very low. Coastal 
plains are thinly populated due 
to unhealthy conditions of the 


Method 


This low density of population 
will be explained as well as 


adduced by putting the follow- 
ing questions : 
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Matter 


climate while the 
Comparatively thick 
an cultivates such 
crops as Sugarcane, toba 
rubber on the Coasts. 
and maize are 


plateau has 
Population. 
tropical 
cco and 


maize are 
irrigation, 
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Method 


i ds 

i. Why are the equatorial lapi 
thickly populated ? (because 
hot and moist climate.) Es 
2. Why are the coastal pla 
sparsely populated ? , S 
The cultivation of tropical cd 
and the necessity of irriga' i 
will again be adduced by 
following developing questi 1 
l. What is the summer E^ 
Cultural producé of In E 
(Cotton, Rice, Tobacco, Tea E 
2. Describe the climate req 
for their growth (Hot 
Moist). : 5 
3. What can be the agricultuf 
of Mexico then 2 Sil 

* control of the physics 
factors of the country oD E. 
activities of man will, pa 
arly, be emphasized. 


Fig. 68, Economic Map of Mexico 


A sketch 
and the 

Will be sh 
Proceedin 
teacher wil 


map will be prepared 

Istribution of crops 
own (Fig. 68). Before 
to the next step the 
! put the following 
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Method 


questions to make the lesson 
effective : 

1. Why does the plateau receive 
lesser rainfall than the coastal 
plains of Mexico ? 

2. Name some of the agricultu- 
ral crops of Mexico and locate 
their causes of growth. 


Unit III. MINERAL WEALTH OF MEXICO, 


ITS INDUSTRIES, TO 


WNS AND PORTS 


MM SET Sea OSEE 


Matter 


Silver, copper and oil are 
found in great abundance. To 
make up the deficiency of coal 
and iron, which are also found 
in small quantities, hydro- 
electric power is generated on 
the plateau. These minerals 
are found because of the rocky 
nature of the plateau. Following 
are some of the important 
towns of Mexico. There are 
mineral towns like Mexico and 
Peobla, oil ports of Vera Cruz, 
Akapulko and Tampico. Mexico 
hás not developed a large 
number of industries because of 
lack of initiative of the inhabi- 
tants. 


As compared to U.S.A. and 
Canada, this country is very 
backward. This is due to relief 
and climate and unsettled politi- 
cal conditions. Mexico has 
undergone many revolutions 
within the last one hundred 
years. 


Method 


The richness of the mineral 
wealth will be told and their 
causes be traced and then 
distribution will be located on 
the map. 

Where minerals aret found in 
Maxico ? 

The position of the towns and 
ports will be shown on the 
political map of Mexico and the 
importance of each will be told. 
Then sketch map of Mexico will 
be prepared and the distribution 
of minerals and towns will be 
inserted. 

After this, sectional recapitula- 
tion for this step will follow : 

1. Locate the importance of the 
following towns : 


Mexicó, Vera Cruz, Peobla, 

Akapulko and Tampico. 

2. Fill in these towns in the 

sketch map of Mexico. 

3. How do you account for the 
deficiency of industries in 
Mexico? Pupils will be led to 
realise how the political distur- 
bances and the environmental 
conditions of climate and relief. 
have all left Mexico a lesser 
progressive country than 
Canada and U.S.A. 


a 
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Recapitulation 


The fotiowing thought-provoking question. will be asked : 
l. Divide Mexico into natural divisions, 


2. What do you know about the mineral Wealth of Mexico ? 
3. Where are the following and why are they famous ? 
Mexico, Peobla. Vera Cruz and Tampico ? 
4. Mexico is a developing country, how ? 
Application : The following questions will be set for home 
task : 


Write a geographical account of Mexico. Illustrate your answer 
with maps. 


Black Board Summary : 
loped as the lesson Proceeds. 


(i) Physical division of Mexico, 
(a) Coastal Plains. 

(b) Hill slopes, 

(c) Plateau. 


The blackboard summary will be deve- 


. Climate : Coasts are hot “and Moist, slopes are cool and 
rainy and plateau is cool and dry. 


Gii) Agriculture : Sugar, tobacco, rubber, maize and coffee 
are cultivated on slopes, wheat and maize on mountain tops. 

(iv) Mineral Wealth : Silver, Copper, gold, coal, and iron are 
found in Mexico, oil in Tampico and Cotton goods are manufactured 
in Vera Cruz, 

(v) Backwardness of the country is due to - 

(a) Unsettled political conditions. 
(b) Relief features. 
(c) Tropical climate. 
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Lesson on Rainfall of India 


Class IX 

Subject Geography. 
Topic Rainfall of India. 
Time 40 minutes. 


Average Age 14 years. 

Apparatus: Usual class room apparatus, a climatic or rainfall 
map of India, an outline sketch map of India on the blackboard, two 
sketch maps of India showing summer and winter rainfall conditions 
respectively. A relief map of India showing the direction of winds 
and distribution of pressure, a pointer and some coloured chalk. 

(i) To acquaint pupils with the distribution and extent 
onsoons of India. (ii), To broaden their 
vision and outlook by giving them new information. 

Previous Knowledge : Pupils have read the surface features 
and they know what are periodical winds, i.e. Monsoons. 

Introduction: The teacher will put the following question to 
test the previous knowledge of the pupils and also to link the new 
lesson with the old one. , 

What are Monsoons ? 

Announcement of the Aim: The teacher will announce to the 
class : “To-day we shall find out the causes and distribution of rain- 
fall in India in summer as well as in winter." 

Presentation: The whole topic will be divided into the 
following two units :— 

(A) Summer Monsoons. 

(B) Winter Monsoons. 


Aim : 
of summer and winter M 


(A) Summer Monsoon 


1 Unit 1, Bay of Bengal Bra 
lesson by-referring to the tropical si 
mow on the map the presence of the 

eart of the country. He will try to adduce from p 


nch: The teacher will start the 
tuation of the country. He will 
Tropic of Cancer through the 
upils the south-west 
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direction of the Summer monsoons. After this the teacher will tace 

the following branches of Summer Monsoons of the Bay of Bengal : 
(a) The comparative distribution of high and low pressure E 
anges delta and Bay of Bengal will be Teferred to explain thé 

blow of winds arising from Bay of Bengal which rise up the Khasi, 


Garo and Jantia hills. (The position of these hills will be located by 
2€ pupils on the map). It will be emphasized that Cherrapunji 
» Bets the heaviest rainfall in the world. 


S they go towards the west. This poin 
: » that Cal " rainfall, 
Varanasi 30* and Delhi 20” - "f Calcutta receives 50 


9nsoons ol the 
Bay ot Bengat Branch 
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the relief features of India will be explained by relief and rainfall 
map as shown in (figure 69). 

Sectional Recapitulation : Why does Delhi receive lower rainfall 
than Calcutta ? 

Unit II. Arabian Sea Branch : Yn this step the three branches of 
the Monsoons will be taught. 


» Map of India showing direction 
of Monsoons of the 
Arabian Sea Branch 


Fig. 70. 


a) Western Giat Branch ; To emphasize the effect of relief on 
India and the part played by the western ghats will be adduced. 
After crossing ghats, winds become dry and give about 20" of rainfall 
to the table-land of Deccan. In Tamil Nadu there occurs only 15" of 
rainfall. 

(b) Narbada Valley Branch: The Satpura and Vindhya 
mountains afford a free passage to the Arabian Sea Monsoons which 
shed heavy rainfall in Chota Nagpur by rising up Rajmahal and 
Chota Nagpur hills. The parallel position of these hills will be shown 
on the relief map of India and will be drawn by the teacher as well as 
by pupils on the black-board. 
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In order to Tevise what they have 
Ory question will be asked : 


actically dry when the Malabar Coast is 


Studied, the following Tecapitulat 


Why is Tamil Nadu pr. 
Teceiving heavy rains 9 


ated by drawin the attention of the pupils to 
i EE months of November, December 
. these winter monsoons will be 

explained by telling them that they blow from land to sea and they 
i i Passage over bodies of water. The heavy 
n the mountains of Ceylon in winter season 

will be adduced from upils he teacher will Point them out the 
i map giving the direction of winter 


-INDIA- 
Mep of India 


Showing direction of 
Winter Monscon 
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monsoons and areas having winter rainfall will be prepared on the 
black-board in the presence of the pupils as shown in Fig. 71. 


Unit IV: Winter rainfall in Punjab due to cyclones. The 
attack of cyclones on the Hindukush, the Sulaiman mountains and 
the Punjab hills will be explained-in outlines with the help of a map 
shown below (Fig. 72). 


-INDIA- 


Map of India 
showing range of 
Cyclones 


Fig. 72. 


Final Recapitulation : In order to summarise the whole lesson 


the following questions will be asked : 

1. Why does rainfall decrease as we go up the Ganges Valley 
and increase as we go up the Indus Valley ? 

2. Name the parts of India which receive rainfall in winter due 


to winter monsoons. 
3. Account for the winter rainfall in the Punjab. 


4. Why does Tamil Nadu get rainfall from both the monsoons ? 


Application : The following questions. will be set for home- 
task. 
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i i winter 
l. Draw two maps of India shcwing summer and 
rainfall. 


2. Draw a map of India Showing dry and wet areas. "m. 

Y: The black-board summary will 
developed with the development of the lesson. Mostly, it an 
consist of answers to the Tecapitulatory questions. The diagr: ardi 
i es of lesson will form a part of the black-boa 
Summary (Fig. 73). 


Showing distribution 
of 
rainfall 


Arabian Sea 


a 
Less than 20° 


ing distribution 
colour or layer 


l. Kinds ‘of Monsoons : 
(a) Summer Monsoons s 


À of rainfall by shading or | 
tini method 


(b) Winter Monsoons, A | 

(^) Summer Monsoons are also called South West MonsooD* — 
because they come from S.W, base. They have the following 
branches : 


(i) Bay of Bengal Branch. 
Gi) Arabian Sea Branch. 
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Gii) Western Ghat Branch. 
(iv) Narbada Valley Branch. 
(v) Rajasthan and Sind (Pakistan) Branch. 
(B) Winter Monsoons are-also called North-East Monsoons 
because they come from N.E. base. Regions of winter rainfall are 


Punjab, Tamil Nadu and the East Coast of Ceylon. 
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Lesson on the Causes Of Currents 


Class IX 

Average Age 14 years 

Subject Geography 

Topic Causes of Currents 
Time 


Apparatus * Usual class room apparatus and a map of the 
world showing Currents. An à i 


; Wise and anti-c] f 
currents in the ocean, A chart showing currents of the Atlantic 
ocean. 
Aim : (1) To make pupils understand the causes of currents, 
and (2) to broaden their outlook by Providing new information. 
Previous knowledge : Pupils are already acquainted with the 
major and i 


the minor Oceanic movements: They have previously 
Studied the Ferrel’s Law. 


Introduction : The teacher will as 
test the Previous knowledge of the bo 
l. What different type: 
2. What is the differe 


k the following questions to 
ys : 


S of mo 


nce between a wave and a current ? 
Announcement of the aim : The teacher will announce : “Let us 
to-day study the Causes of the Currents.» : 
UNIT I. CAUSES OF THE CURRENTS 
Presentation 


(a) Difference in Temperature + The teacher will adduce from 
pupils the distribution of insolation with the help of a sketch map 
drawn on the black-board as shown in Fig. 74 and will tell then 
that the hot water of equator expands after it gets heated an 
Moves along the surface of the ocean towards the Poles, while the 
cold denser water of higher latitude creeps down and is warmed on 
reaching warm latitudes. 


There it rises and flows towards the poles. A diagram to illust- 
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vate this will be drawn on the black-board. In order to make it clear 
exainples of Gulf Stream Drift which expands and moves towards 
cold latitüde and the cold Labrador current of the Atlantic ocean 


N. Pofe 


Tropic of Cancer 


EQUATOR 


Tropic of Capricorn 


S. Pole 


Fig. 74. World Heat Zones 
quatorial lands will be quoted. 
(b) Unequal Evaporation : The 
teacher will ask his pupils 
to name places where the 
possibilities of evaporation are 
eater and will then draw 
their attention to the experi- 
ment to prove that water keeps 
its level. This experiment will 
be performed by the teacher in 
the class. 

Experiment : The teacher will 
pour water in tubes of different 
dimensions. It will stand at 
the same height in both the 
tubes as shown in Fig. 75. 

Students will apply this 
conclusion explaining the flow 
of currents from the Baltic to 
Hin. 33 Apparatus to show the Atlantic and from the 

ig. 7 Be ee dolevel Atlantic to the Mediterranean 


which moves down to the € 


VCC UDEV Ee 
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Sea. It will’ be Pointed out that the Mediterranean sea is sur- 
Tounded by the d i 


Sectional Recapitulation 


(1) Why does the Equatorial water flow towards the poles ? 
(2) How does the unequal evaporation of the sea water affect 
the movement of Oceans ? 

. (©) Winds: The teacher will revise the Previous knowledge of 
his pupils about the winds and their prevailing direction in the 
Torrid and Temperate zones, Further, he will illustrate it with the 
help of a diagram (Fig, 76) accompanied by the following questions:- 


SSSSSSSN 


High Pressure 


Fig. 76, Permanent Winds and their directions 


What is the direction of the Westerlieg 1 
What is the direction 


1 € influepce of winds is called a drift. 
He will present examples of the currents which have been influenced 
by the Trades and Westerlies like the Gulf Stream Drift and Kuro 
Siwo Drift. Their directions wil] 


(d) Relief: The teacher will tell them that at many places the 
original course of a Current is obst 
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it from the wall map how the land at the Equator prevents complete 
circulation of water round the earth from east to west and deflécts 
currents northwards and southwards. Further, he wit show, how 
in the South Atlantic, water is deflected north by the land mass of 
Africa and is named Benguela current. Another example of this is the 
South Equatorial current which becomes Brazil current due to the 
existence of Cape Saint Roque on the eastcoast of South America. 
The teacher will give sufficient mass and individual drill in the pro- 


nunciation of the names of the currents. 


earth : The application of Ferrel’s law will 
e effect of the rotation of the earth. The 
i i the surface of the 


sphere and towar 


illustrate it from the map, s V J 
north or south, as the case may be, turn either left or right of their 


true courses. This will be proved by performing the following 


experiment in the class : 

: The Globe will be rotated and a line will be 
Students will observe that the line has been 

ts due course to the rotation of the earth. 


Experiment 
drawn from above. 
turned away from ! 


Sea Land 


d 
v 
I 
N. ee 
Current ^ 


Equatorrat 
Countor Curren 


S. Equatorial’ 
Current 


Da 
; 


i / 
-West Wind drift A 


Fig. 77. Clockwise and Anti-clockwise circulation of the 
Ocean Currents 
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Sectional Recapitulation 


(1) How do winds cause currents ? 


: f 
(2) What Part does the relief of land play in the movement o 
water ? 


UNIT II 


MEX us : : Tt 
The clockwise and anti-clockwise circulation of ocean currents 
Will be explained by a diagram th 


at the movements are clockwise m 
the Northern Hemisphere but anti-clockwise in the Soue 
Hemisphere due to the combined effect of all the factors stated a 
(Fig. 77). 7 

The teacher will link in this knowledge with the pres 
knowledge of his pupils telling them that this law governing AUS 
conforms to the general direction of the winds. After this t d 
meaning of the w. € cold currents will be explained s 
concrete examples wil] be put forward by the teacher. It will 
Stressed that unli 


2 » currents are named according to the 
direction towards which they flow. 
Recapitulation : T. 
Tevise the whole lesson 
1. Name the var 
2. What is an ea 


he teacher will Put the following question to 


ious causes of currents, 
Sterly current ? 


A map to apply the knowledge 
m in to-day’s lesson. 


Black-boarg summary : The teacher will write the following 
Summary on the black-board during the Course of the lesson : 

(1) Causes of currents H 

(a) Difference in Temperature . Warm water expands m: 
moves as a surface Current towards the cold Tegions. Jt sinks ther 
and returns as an under-current towards warmer latitudes. 
(b) Unequal ey 


2" evaporation : Water Keeps its level. So water flows 
from the Atlantic to the Medit ea. 


erranean s 
(c) Winds : Westerlies an 
of them. 


(d) Rotation of the earth 


Water swirls Tound towards the left 
in the south and towards the right in the north, 


(2) Clockwise and anti-clockwise movement Of thetweter = There 
is a clockwise movement of the water in the Northern Hemisphere 
and anti-clockwise in the southern hemisphere, 

(3) Name of a current : An east cur 
the east and west current is one which goe 


d Trade winds Push the water ahead 


Tent is one which goes tO 
S to the west. 
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Lesson on the Equatorial Region 


Subject Geography 
Class IX. 
Topic The Equatorial Region 
Time 40 minutes 
Average Age 14 years 
Illustrative Aids 


(i) Ordinary class-room apparatus. 
(ii) A wall map of the world showing the Equatorial Region. 
(iii) An outline globe showing the situation of the region. 


z Aim : (i) To study the situation of the Equatorial Region 
its climate, rainfall, temperature, natural vegetation, agricultural 
produrts, animals, population, countries included and the important 
cities. 

(i) To broaden their vision and outlook by givi 
information. y giving new 

(iii) To acquaint the student with the effect of climate on 
vegetation and occupations. 

Previous Knowledge : Pupils have already read the natural 
regions of India, Asia and other continents in their previous classes. 
So the teacher will put the following question ? 


What is a natural region ? 
Announcement of the aim : “Well boys, to-day we shall study the 


Equatorial Region.” 
Presentation : The teacher will hang the map before the class 


and will ask a student to point out equator on the map. 


The lesson will be divided into the following units : 
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Matter 
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Method 


1. Situation : 


Between 
equator. 


2. Countries included : 

(i) The Amazon Basin i.e. 
Northern' Brazil. 

(ii) The Congo Basin. 

(iii) Indonesia, Kalimantan. 
Andalas, Jawa, and Malaysia. 


3. Climate : 


Average temperature about 
10*C throughout the year. It 
rains every afternoon — 80" 
average annual rainfall. 


4. Products : 


(i) Natural Vegetation : 
Dense forests. 

(ii) Agricultural Products : 
Sugar-cane, rice, tea, coffee, 
spices. 


5N and 5S of 


l. The teacher will show the 
Situation of the region on the 
world map and willalso exp- 
lain it with the help of an out- 
line globe ? 

What is the position of the 
Eauatorial Region. 


2. The teacher will ask the 
students to look at the map 
and name the countries includ- 
^d in this region. He will also 
show these countries on the 
map. 

Nene the countries included 
in the Equatorial Region. 


3. The teacher will adduce 
information from the students 
in the following manner : 

If the temperature of the place 
Temains above 80° what sort 
of climate ? 30° 
If the temperature is above 8 
but it rains daily, what woul 
be the climate? (Hot an 
moist). 
Therefore the climate in the 
Equatorial Region hot an 
moist, 4 
Describe the climate of the 
Equatorial Region. 


4. If the temperature is high 
and it Tains heavily what woe 
€ the natural vegetation ? 
The teacher Will adduce from 
the students the agricultura 
Products of the places where 
the forests have been created. 
What is the natural vegetation 
in the Equatorial Region ? 
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Matter 


—— o a NA IMEEM PIPER 


^. Animals : 


-(i) What animals jump from 
ttee to tree? 
(ii) Who can crawl ? 3 
(iii) Who can force their 
way through thick forests ? 


6. Population and Occupation : 


Very thinly populated. 

Hunting, collection of 
ivory. Agriculture where 
forests have been cleared. 


7. Important Cities : 


(i) Para—in Barzil. 

(ii) Boma—in Central 
Africa 

(iii) Singapore. 


recapitulation 


Method 
What are the agricultural 
products there ? 


6. The teacher will adduce 
from the students what sort of 


-animals canlive in the thick 


forests ? 
What sort of animals are found 
in this region ? 


6. The teacher will adduce 
from the students that forests 
are thinly populated. 

What would be the occupation 
of the people living in the 
forests ? 

What are the occupations of 
the people where the forests 
have been cleared ? 

Why is the region so thinly 
populated ? 


7. The teacher will show these 
cities on the map. 

Show the important cities of 
this region on the World Map. 


(i) On the map, show the situation of the Equatorial Region 
(ii) Name of the countries included in this region ? 
(ii) What is the climate of this region ? ‘ 
(iv) What are the products of this region 9 
(v) Name the animals found in this region ? 


(vi) aa 
tions of the people in this region : 


How does the climate affect the population and occupa- 


(vii) Name the most important cities in this region ? 


Application - 


Draw a map of the world and Show the Fquatorial Region. 
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Black-board Summary 


Situation : Between 5°N and 5°S of equator. 


Climate : Hot and moist. Products : Forests. 


Agricultural Products : Sugar-cane, rice, coffee, spices, tea. 
Animals : Monkeys, snakes, frogs, elephants and crocodiles. 
Population : Very thinly populated. 

Occupations : Hunting, collection of ivory, agriculture. 
Areas : Amazon Basin, Congo Basin, Indonesia. 

Important Cities : Para, Boma, Singapore. 
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Lesson on Rice Cultivation in 
Monsoon Asia 


Subject 
à Geograph 
Title l i not 
od the lesson Rice Cultivation in Monsoon Asia. 
Std. V. 
es of Pupils 26. 
| verage a j 
| Tike ci ge 12 yrs. 
allotted 35 minutes. 


| 
Aim, 

a wide outlook and 

them understand the 


General : 
eral: To help the children develop 
gress of the people of 


bro; 

Toad visi 

a si P 

actors Span ten human life and also to help 
Dy region. uence the life, activities and pro. 


Partic 
ticular: To help the pupils le 


Vatio 
n a E 
lands, nd realize its importance 


atures of rice culti- 


arn the fe 
omy of the monsoon 


in the econ 
The pupils know the physical features of 


; Pr, ‘fi 
‘Aah evious knowledge : 
n climate. 


and 

E the features of the monsoo! 
Appar. : ia— i 

»paratus : Maps of Asia physical features, i 


| tna 
S, 
| uei CLUES, the model of ‘donga’, atlases. 
Method 


ainfall and rice 


Ste, 
vm Matter 
Teacher's Pupils? 
Introd Work : Work : 
mS 
coon Class talk on. 1. What do the Pupils will. 
staple food of Indians eat answer : it is 
Indians and as their rice. 
Europeans. main food ? 
2. Do the Tliey do not 
Europeans eat rice ; they 
eat bread made 


eat rice also? 


Steps Matter 
SS Se 
` Presentation - 
Conditions 


Necessary for 


the cultivation 


of rice : hot, 


wet climate, 
flat land, 
fertile soil, 


GECGRAPHY TEACHING 


Tence in diet 


To elicit from 
the pupils the 
conditions neces. 
Sary for rice 
cultivation, 
Teacher will ask 
oes rice. 
grow in 
India ? 

2. What are 
the climatic 
conditions 
of India ? 

Teacher wil] then 

Snow a picture of 


a rice field and 
ask: - 


1 . What do 
you think is 
the nature 

. Of the land ? 

Do you notice 

anything 

particular 

about the 

rice fields 
esides their 
atness ? 

Teacher explains 

why the fields 

are flooded ‘and 
also tells the 
pupils why 


-it is necessary 


for the soil to be 
"fertile. 


Method 7 
Teacher’s Work : Pupils’ Work . 
L———— MS 
3. What do from wheat 
they eat ? flour. 
^. Whyisthere The pupils 
this diffe! * answer that 


rice does not 
grow in 
Europe. 


The pupils’ 
answer that 
rice grows in 
India. 

India has a hot 

‘and wet climate. 


The pupils 
isaer that the 
land is flat. 


Pupile see. : 
that the rice 
fields are 
flooded. 


——— eMe s dis 
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Steps : Matter : 


— Teacher will now 
refer to the maps 
of Asia and draw 
out answers from 
the pupils as to 
the location of 
ricé. 


221 


Method : 
Teacher's Work : Pupils’ Work « 


Studying the 
maps pupils 
will find out 
areas where 
Tice is ‘grown, 
and point then 
out. 


Rice-lands of 1. 
Asia :- on flat 


river valleys 
and deltas 
where there 
is sufficient 
water. 


Fig. 78 


Which areas 
of the mon- 
soon lands 
will have the 
necessary 
conditions 
for rice 
cultivation. 


River valleys 
of India, 
China, Japan, 
Burma, Thai- 
land, Laos, 
Cambodia 
North and 
South Vietnam 
(Fig. 78). 
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Steps : 


Development : 


GEOGRAPHY TEACHING 


a ERGO ILU Rea MN 


Matter : 
Teacher's Work : 


Rice-cultiva- 
tion in 

India : Location 
of rice lands : 
necessity of — ]. 
irrigation, due 
to uncertain 

and ill distri- 
buted rainfall. 2. 


Referring to a 
map of India 
teacher asks : 


Will there be 
sufficient rain- 
fall at all 
places ? 

How will 

the cultiva- 

tion be 

carried on 
them ? 

3. Where will 
irrigation be 
necessary ? 

Teacher will 

enumerate other 

Teasons for irri- 


Method : 


Pupils’ Work: 


Pupils will 
answer 
after studying 
the map of 
India an. ; 
recapitulati x 
NS know 
ledge of rain- 
fall distribu- 
tion. 


gational practices in 
India and stiess on its 


importance in the 

cultivation of Tice. 
Do you know 
how the fields 
are irrigated ? 

Teacher will 

NOW proceed to 

Telate to Pupils 

the methods 

of irrigation 

in India, 


. Methods of 
Irrigation, 


Canals. illustrating his/her 
5. Wells. Point with the 
3. Tanks. 


help of a model 
and blackboard 
sketches. 


For rice culti- With reference 


vation in to the map, 
China, the teacher asks 
South humid Pupils to locate 
lands ideally rice areas in 
Suited for rice China, 
cultivation. 


Referring to 
the picture of 


The pupils. 
nane the rice 
regions of 
China. 
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Steps : 


Conclusion : 


Matter : 
Teacher's Work : 


rice fields in 


China, the teacher 


will emphasise 

the hard labour 

entailed in rice 
cultivation. 

Teacher will 

direct the pupils', 

observation 
towards paucity 
of low-lying 
areas in Japan. 

1. Do you find 
many low- 
land areas 
in Japan? 

2. How could 
rice be grown 
then ? 

Teacher refers to 

a picture of ter- 

race cultivation 

in Japan and 
asks : 

1. What do you 
notice in the 
picture ? 

2. What do 
they look 
like ? 


Teacher explains 
how terraces are 
cut and flat land 
made available 
along the slopes. 
The story of Teacher shows a 
rice : series of pic- 
1. Ploughing tures and by 


the field. asking questions 

2. Thenur- help the pupils to 
sery bed. learn the diffe- 

3. Trans- rent stages in 
planting. the cultivation 

4. irrigation. and processing 


Method : 


Pupils’ Work : 


Pupils study 
physical fea- 


tures of Japan, 


and answer, 


Pupils will 
answer—fields 
along the 
slopes, give 
the general 
appearance of 
steps. 


The pupils see 
the pictures 
and answer 
questions. 


Recapitutation t 


Application G 


Matter : 


d 


GEOGRAPHY TEACHING 


Method : n 
Teacher's Work: Pupils’ Work E 


The rice of paddy and 
corn. rice. 
Harvesting. 
Threshing. 
Winnowing. 
Pounding. 
Marketing. 


s ^ a 
Teacher asks the Pupils to study the picture of 


Paddy field and answer the following question ‘7 
(a) How can you tell that the climate is hot a 
wet ? 


(b) What othe 


(c) Why is rice 
(d) Why canno 
l. 


2. 


te ice 
T conditions are necessary for T 
Cultivation ? 


Planting an arduous job? 
t machines do the work ? 


js- 
Draw an outline map of Asia and show di 
tribution of rice by dot method. 


‘ : ie 
Write a geographical account of rice cult 
vation, 


APPENDIX-I 


Suggested Questions on the 
Teaching of Geography 


PART I 
TEACHING OF GEO GRAPHY 


i 1. What are the objectives and values of teaching Geography 
in Schools? How would you proceed to prepare the teaching 
Syllabus and to teach the Syllabus in order to fulfil these aims in 
Geography ? 

2. What types of climate are found on the west coast of a 
land mass stretching from equatorial area to the arctic circle ? Give 
a detailed description of those that occur in the Temperate Zone 
from amongst those you mention 


3. Describe the method you would use to prepare a class of 


young children to understand whata map means. Give the various 
steps up to their introduction to a wall or an atlas map. 


4. In physical more than in regional Geography, it is 
difficult to guard against unreality and to forget the main aim for 
teaching geography. Why is this so and what. precautions do you 
suggest could be taken to prevent this occurring ? 

5. How would you make use of the home district in teaching 
regional geography in the Secondary Schools ? 

6. Do you think it is necessary to teach Geography as a 
Compulsory Subject in the Secondary Schools of your country? Give 
reasons in support of your views. In this connection, discuss fully 


its correlation with other subjects. 
7. Assess the value of globes, maps and charts i chi 
Physical Geography. Ig teachin 
8. "Pictures in Geography are not merely illustrativi 
» Disct e 
are fundamental. Discuss the statement in connection iudi M 
teaching of regional geography. 
. “The Geography Room is a workshop, and it 
k " s 
atmosphere should be such as to stimulate the AAAA mds 
inspiration to the pupil jn a manner which is impossible when many 
subjects aro tiket in the same room." Indicate how you propose to 
equip your eography room to serve your purpose in t i 
the above statement, F we digi e 
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Steps p= 


Matter : 


Method : T E: 
Teacher's Work : Pupils" Work : | 
5. The rice : of paddy and 
corn. rice. 
6. Harvesting, 
7 Threshing. 
8. Winnowing. 
9. Pounding. 
110. Marketing. 
Recapitutation : Teacher asks the Pupils to study the Picture of a 
Paddy field and answer the following e. 
(a) How can You tell that the climate is hot an 
wet ? 
(b) What other conditions are necessary for rice 
cultivation ? 
(c) Why is rice Planting an arduous job ? | 
(d) Why cannot machines do the work ? 
Application 5 1. 


Draw an outline map of Asia and show dis- 
tribution of ri 


Tice by dot method. z 
2. Write a geographical account of rice culti- 
vation. 


APPENDIX-I 


Suggested Questions on the 
Teaching of Geography 


PART I 
TEACHING OF GEO GRAPHY 


jecti e hing Geography 

1. What are the objectives and values of teac ) 
in Schools ? How would you proceed to prepare e teaching 
Syllabus and to teach the Syllabus in order to fulfil these aim 
mee d h t coast of a 

2. What types of climate are found on the west | i 
land mass stretching from equatorial area to the arctic girale ? US 
a detailed description of those that occur in the Temperate 
from amongst those you mention Er. 

: ibe the method you would use to prepare a class o 

SOULS cites understand what a map means. Give the various 
steps up to their introduction to a wall or an atlas map. 


i i i hy, it is 
. In physical, more than in regional Geography, _ 
dificult to pue against unreality and to forget the main aim for 
teaching geography. Why is this so and what: precautions do you 
suggest could be taken to prevent this occurring ? 


5. How would you make use of the home district in teaching 
regional geography in the Secondary Schools ? 


6. Do you think it is nccessary to teach Geography as a 
Compulsory Subject in the Secondary Schools of your country? Give 
reasons in support of your views. In this connection, discuss fully 
its correlation with other subjects. 


7. Assess the value of globes, maps and charts in teaching 
Physical Geography. 


8. “Pictures in Geography are not merely illustrative ; they 
are fundamental.” Discuss the statement in connection. with the 
teaching of regional geography. 


9. “The Geography Room is a workshop, and its general 
atmosphere should be such as to stimulate the imagination and give 
inspiration to the pupil in a manner which is impossible when many 
subjects are taken in the same room." Indicate how you propose to 


equip your Geography room to serve your purpose in the light of 
the above statement, 


GEOGRAPHY TEACHING 


proper equipment. for me 
s. In this connection, sta 


127 Select a mountainous terrain of India for a geographical 
excursion for thé pu of hig 


Steps that you would li 
13 Geography is essentially 

clearly what you mean 

activities that 

the subject. 


14. Bring out the significance of field €xcursion in introducing 
Regional Geography, 


15, Suggest experi 
in geographical studies. 

16. Give an account of the Equipments needed for furnishing 
geography rooms. 


ments to demonstrate the usefulness of maps 


hing of 

including preparation for the Higher Secondary 

examination, Discuss the statement, explaining how the development 

has taken place in the subject during the last century and why it is 
ct. 


general. 


19. What do you understang by physica] Geography and how 
did it come to be in i ols ? 


(b) Geograph j t of human groups to 
their physica] environments, 


(c) Geography is the study of the interaction 
his environments, 


2! Explain: “The function of geography is to train future 
citizens to imagine accurately the Conditions of the Breat world Stage 
and to help them to think sanely about pol d social problems 
in the world around.” 


22. Whaiis the modern conception of Beography » 
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23. Explain: Geography is a link between the scientific and 
the human subjects." 

24. How does Geography help in broadcasting the outlook of 
Pupils ? 

25. What do you understand by human geography ? 


ditions have great influence on human beings. 
and are not entirely 


the above and give 


26. Physical con r 
And also human beings have some freedom 
dependent on their environments. Discuss 
examples in its corroboration. 

.. 27. How does geography help in the develo 

citizenship ? 

28. What educational objectives can be achieved through the 
teaching of geography in the schools ? How far does the presenta- 
tion of the material of the present day teacher differ from the geo- 
graphy teacher of the past ? 

29. How does new geography differ from old geography ? 


30. What do you understond by human geography ? Explain 
how far the following statement is correct ? “Human beings have 
some freedom and are not entirely dependent on their environ- 
ments." 

31. Give reasons for i 
Syllabus. 

32. (a) How does geography compare with other S 
achieving the aim of education ? 

b) Do you think there is more reason for teaching pupils 
how to study geography than how to study other subjects ? 

33. What is the importance of geography in the present day 
times ? 

34. “Geography, properly taught can help pupils not only 
in understanding but also in getting into real sympathy with the 
people of other lands.” Show how you will try to keep the aim in 
view when teaching the geography of India or Ceylon or China or 
Japan to a mixed class of all communities. 

35 In various discussion lessons pupils offered the following 
answers. How will you deal with them ? 


(i) Arctic region is cool. 


pment of world 


ncluding geography in the School 


ubjects in 


(ii) Canals have been constructed in Germany for irrigation. 
(iii) Bengal produces wheat and England produces cotton. 


(iv) The people living in the interior of t i e 
highly industrialised. D LEM MAR 
(v) Quetta is situated in Baluchistan. 
(vi) Tibet is on the top of India, 
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» While Delhi is in the temperate 
er in Mysore must be worse than the 


(vii) Mysore is in the tropics, 
zone. Therefore the hot weath 
hot weather in Delhi. 


(viii) Sind is nearer the sea so the clima: 
(ix) We actually see that th 
we believe that the earth is roun 


36. What are the practica] and c 
geography and what relati 


te there must be moist. 
€ land all round is flat. How can 
d 


W. eep in view while teaching 
geography in primary and middle classes ? How would you achieve 
these aims in the primary classes ? 

38. Explain why Seography should be included in the school 
curriculum. What aims and objects are fulfilled by doing so ? 
How would 


39, you correlate the teaching of history and 
geography in the middle classes ? 


In what Ways and to 


40. What extent 
lated with oth 


er school Subjects ? Illustrate, 

Ts ROBraphy compare With other subjects d 
Itself to correlation ? Is it practicable To Sem 
ach subject is taught by.a different teacher ? 


DB of geography helps to under 


can geography be corre- 

41. How do 
Tegard to lending 
Correlation where e; 


42. Explain how the teachi 
Stand current affairs, 


43. How Would you Correlate hy (i) with Mathematics 
and (ii) with daily li, Erographyi (i) 


44. Estimate the importance of local m 
of Beography at various 


Stage. Illustrate your answer, 


an outline Scheme of teachi 


45. Draw up ical geography 
in classes III and Iv. Se Pascal mits 
ge should the teaching 
y the Syllabus for th 
Timary syllabus of your Province, 

47. What is the importance of home 
general geography ? What topics you woul 
home geography ? 


of geography begin and 
* Primary classes and 


geography in teaching 
include in the stüdy of 

48. Why is it necessar 
geography ? How would yo 


49. What Suggestions would You give to 4 
Tegarding the spelling and Proaunciation of 

50. What use would you ma 
School in teaching geography ? 

31. What are the principles that must be kept in mind while 
planning a geography syllabus ? 


y to emphasize facts in the teaching of 
u select and emphasize these facts ? 


young teacher 
geographical names ? 


ate globe in a primary 


aterial in the teaching: 


p. 
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52. What principles would you bear in mind in drawing up 
the syllabus in geography for elementary schools ?' How far have 
these principles been kept in view so far as the existing syllabus in 
your state is concerned ? 

53. What principles will you bear in mind while preparing 
syllabus for middle and high schools ? Criticise the existing syllabus 
of your Education Board for the middle schools ? 

54. Discuss the importance of map work in the middle and 
high school; Show how and to what extent you will teach the map 
work. 

55. Draw up an ideal syllabus for middle classes, giving 
reasons for the inclusion of any topic. 

56. What test would you apply to determine whether this or 
that particular topic should or should not be included in the 
geography syllabus? How far would you include structure, soil and 
climate in teaching geography ? 

57. How would you give your pupils an idea of contours ? 

58. (a) What exercise do you suggest in Practical Geography 
for the middle classes of the school ? 

(b) What use would you make of weather observation 
record in teaching geography ? : 

(c) Whatare the various ways of approach for the study 
of the Peoples and continents (world geography) in junior classes ? 
Which do you prefer and why ? 

(d) In what order would you teach continents in the 
middle classes ? à 

59. In what respects do the aims of teaching geography at the 
secondary stage differ from those of the elementary stage ? 

. Bring out the value of school journeys to supplement 
school teaching. Suggest à particular journey and mention the points 
you would emphasize. ; 

61. Explain with examples how the regional method of 
teaching geography can help the teacher in reducing the burden on : 
the pupils of learning a large mass of useless facts. 

62. Narrate briefly the various methods adopted for the 
teaching of geography in primary and middle classes. Discuss one of 


these methods giving reasons for your choice. 
63. What do you understand by the regional method of 
teaching geography ? In what way is it superior to the old method ? 
64, Discuss the various methods of teaching ge i 
schools. Which of these do you like the most ana Sn. peraphy x 
65. Suggest a scheme of epen air work or h 
students of primary classes. ‘ M 
66. Write notes of a lesson on one of the followi i 
conforming to the principles of good teaching : por Big 
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(a) The distribution or Population in India. 
(b) The air routes of India. 


67. Draw up an outline sche 
high classes on the econom 


68. Outline a series 


IX and X 


70. . Draw up an outline scheme of a lesson for class VI or VII 
to show the influence of climati 


matic conditions on the Occupation of Ke 
people (you may select any geographical region in India for thi 
purpose). 


71. Write notes of 


(a) Relief of A 
(b) Study of 
(c) A railwa 


(d) A visit to the head 
Of the Punjab. 


a lesson for te 


aching one of the following : 
Sia, IX class. 


hi to Calcutta. 
-works of one of the major canals 
(e) Canal Systems of th 


e Punjab. 
(£) Distribution and o 
States of India. 


Ccupations of the People in different 
(g) The equatorial reg 


72. What Should be the s 
Which of these would you leave 
of money at your disposal 9 


at place in Geography teaching would 
Practical work at different Stages? 
Critically consider 


74. ) the value of different visual aids in the 
teaching of geography in the middle and high Classes, 


ion, 


geography room ? 


pecial features of a ] 
Out if yo Y à moderate sum 


u had on] 
73. Wh you give to (a) 
text books, (b) 


part of your geographical collectio 

76. A donor wishes toh equipping your geography 
room (only 30' x 22') with books, m PS, apparatus, furniture, 
Magazines etc, upto a limit of Rs. 1500. Dra 


special reference to those used i 
middle classes, 
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78. What are the chief dangers which a geo. jh: 
nae graphy teacher 
must avoid in the use of (a) maps, (b) models. : 

79. (a) One of the real disadvantages of a text book in 
geography is that it soon gets out of date. What efforts 
will you make to keep yourself up-to-date ? 

(b) Make a list of twenty books which you think a 
geography reference library should contain. 
. 80. “Pictures and maps in geography are not mere illustra- 
tions but they are fundamentals also." Discuss the statement. 

81. Discuss in detail the value of maps in teaching of 

geography. 

82. Show the necessity of a geography museum ? 

83. How would you set about making a geography museum ? 

84. What is the educational value ofa geography museum in 


a school ? 
85. Suppose you are put in ch 
you run it successfully ? 
a Ba, SS geography museum is 
Discuss. 
87. Discuss the importance of ha: 
88. How will you correlate geogr: 


arge ofa museum, how would 
a great asset to a school.” 


ndwork in geography. 
aphy with hand work ? 


i APPENDIX-I1 


Suggested Questions on 
Physiography 
PART II 
PHYSIOGRAPHY 


` 1. Describe the work of river as agent. of erosion, transpor- 
tation and deposition. What typi 


ypical features of the landscape are 
due to each of these activiti i Illustrate your answer 
ifferent land forms as found in the Ganges 
valley. E 


QU The following data are given : 
Date of the year 
The sun’s altitude at noon 
Declination of the sun =23 south. 
Determine’ the Position and latitude of the place. ' 
3. Account for the differences Tegarding the distribution of 
rainfall in different parts of India. 


4. Draw necessary diagr 
following : 


(i) Land breeze and Sea breeze. 
(ii) Cyclone and anticyclone. 
(iii) Trade winds and westerlies, 


=Ist January, 1970, 
=12 degrees, 


ams and explain any two of the 


5. Describe with neat sketches the ‘currents of cither.'the 
Atlantic or the Indian ocean, 


6. Explain as far as you 
glacier as agents of denudation. 
flavial and glacial land forms, 


= 

7. What is meant by the “crust of the earth? Name the 
common rocks forming the crust of the earth and classify them 
according to their mode of formation, 


8. Explain clearly what do you understand by Natural region? 
Give an account of the conditions relatin to climate, natural 
vegetation and agriculture in one of the natura] regions of the Indo- 
Ganetic plain or the equatorial region : 


can, the action of T 


unning water and 
Describe th 5 


© typical features of 


SU 5 ? 
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Hor 9. Show the difference between tides and ocean cur nts. 

tud are they caused ? Explain the geographical significance of the 
y of these types of movements of oceanic water, ` 


CI 10. What are sedimentary rocks? How are they formed ? 
assify them on the basis of their formation, giving examples of 


-each type, 


11. Explain the formation of the river valley at the various 
Stages of its development. Discuss the geographical significance of 
the river in the life of man. 


12. Explain the causes o 
of rainfall and give an account 


f rainfall. Discuss the different types 
of their world distribution. 
13. Discuss with references to Durgapur, Rourkela and 
Bhadravati the factors for localisation of Iron and Steel Industry. 
14, Define maximum temperature and minimum temperature. 
How is the mean daily temperature found ? 


15. The following table gives the maximum and minimum 
temperatures, Find out their mean and draw a curve showing the 


result. 


Date Maximum Minimum 
1 528E 48 F. 
e SLE 48 F. 
3 51F 48 F. 
4 SIZE 47 F. 
5 50 F 40 F. 
6 49 F 39 F. 


16. (a) Define an isotherm. 
(b) What are the differences between a typical oceanic 
climate and a typical continental climate ? 

17. Draw the diagram ofthe various types of thermom 
that dre used in schools. Describe the working of the MUI UD. 
and Minimum thermometer. ` 

18. Name the factors on which the climate of a place 
depends. 

19. Differentiate: between climate and weather i 
value of each for human activity. end ciecues Us 

20. Describe the construction of a' baro A 
diagram. meter and draw its 

21. How can a barometer be used to ; 
a place ? Explain the principle upon which pee i ee of 
Eesti me E arometer 

2 ; 

22. Define isobar, cyclone, and anticyclone. 


23. Show by means of a di ere ti 
low pressure in the world. à diagram the distribution of high and 
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24. Describe the various types of winds that you know. 
25. Give some account of the causes of rainfall. i 
26. How is rainfall measured ? Where does rain fall most in 


27. Name the various types of rainfall. Add a short account 


28. Prepare a statistical diagram for the following figures, 
showing rainfall in inches : 


January 2.05 July 0.69 

Februa.y 2.48 August 3.23 

March 2.82 September 3.20 

April 0.81 October 1.27 

May 2.19 November 0.87 

June 0.67 December 1.78 1 

29. What heavenly bodies Tevolve round the sun as their 
Clanes? HOW Would you distinguish Venus from the other 
p ? 


30. What is the shape of the earth ? 
Why does it appear to be flat ? 


3l. How can You prove that the e 
Why mountains and valleys do not effect 
32. Distinguish 
How would you find th 
33. 


arth is round like ball ? 
its roundness ? 


he celestial poles from the terrestrial poles. 
€ Pole Star on a clear night ? 


34. How will you prove that the earth rotates on its axis ? 
(Hint : from the apparent dail i 


35. What proof have you that the earth revolves ? 
36. Explain clearly how days and ni E do 
they increase and decrease in len ap eet eee 


gth ? 
37. Where and when are the da 2 d ait 
out the year? Why are they not sand nights equal throug 


explanation. 
38. What is the chan 

the inclination of the earth’s axis.play in their 
39. Give the Teasons for the following : 
(a) Mornings and evenings are lesse 
(b) Noon is less warm than afterno 
(c) Summer is hotter than winter. 
(d) July is hotter than June. 


89 everywhere ? Give a ful 
8€ of seasons due to ? What part. does 
regular succession ? 
Warm thàn noon. 

on. 
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40. Explain the term Midnight Sun.. Name the places where 


the midnight sun can be seen. 
41. What is the twilight and how does it take place ? 


42. Explain the following terms : 

nadi Altitude. of the sun ; tropics ; solstice ; equinox ; 
adir ; antarctic ; antipodes. 
t 43. What is a longitude ? 
peste Why does it decreas? i 
e equator ? 

44, What is a latitude? How 
of a place from the pole star ? 

45. What purpose do latitude and longitude serve ? How 
would you determine the latitude of your town on 21st March ? 

46. The latitude of Calcutta is 221 degrees N ; its longitude is 
883 degrees E. Find the latitude and longitude of its antipodes. 

47. Explain the terms “Jocal time" and “standard time". 
Why is the former not much used in everyday life. 

48. Find the time at Delhi and at Bombay when it is 5 A.M. 
at Paris. 

49. When it is 11.30 P.M. at Calcutta, 
at New York and at London ? 

50. How is the longitude of 
and Greenwich times are know? ? 

51. Find the longitude of a place when the local noon occurs 
at 2.40 P.M. by Greenwich time- 

52. What is the jongitude of a place when the locel time and 
the Greenwich time are 2. A.M. and 4.40 P.M. respectively ? 


53. Explain the following terms :— 
at Circle, Prime Meridian and Compass. 


perihelion ; 


Distinguish it from a line of 
n length as it gets farther from 


would you determine the latitude 


what time it be will 


a place determined when the local 


Date Line, Gre 

54. When should a signaller wire from London to Melbo 
(145 E.) and to Quebec (70 W), so that the messages may be TV. 
ed in both places at 6 A.M., the period of transit to each place 
being only 30 seconds. 

55, Calculate to the nearest degree the longitude of 
bourne and Buenos Aires, which are respectively 9 Mona 39 SA m 
and 35 seconds fast and 3 hours 53 minutes and 29 seconds slow b 
Greenwitch. y 

56. What will be the difference in the ti 
which are 35% degrees east or west of each Biers d of two places 


57. Explain fully why a day appe: 

A y appears to be lost in saili 

the earth from east to west a i MAS a A sailing round 
cast nd gained when sailing from west to 
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58. In what different way | 
Give the details of structure of a terrestrial globe. 


59. What isa map? How does it differ from a globe ? Why 
is the former used more largely than the latter ? 


60. Why is it impossible to draw a map accurately ree 
ting the earth's surface ? What general principle is employe 
avoid as far as possible, the chief inaccuracies ? 


1|. Explain the term "Map projection." What projections 
are used for the rhaps of the world ? 


62. Describe the Globular projection. adv: 
it have over the Stereographic and Orthographic projection ? 


63. What are the advantages and disadvantages of Mercator's 
projection ? How far is it based on the Cylindrical projection ? 

64. What are Contours ? What purpose do they serve on 4 
map ? How do they differ from Hachures ? 

65. Name the Projection which you find most suitable for the 
following :— 


(a) A map of the polar regions, 
(b) A map of the Tamil Nadu. 
(c) A map showing the Tourist Centres of India. 


(d) A map showing the routes for steamers and air- 

(e) A map showing the com 
coal, and rubber, 
in the world 


66. What is meant by the scale or a Map, 
be made of it ? 


7 
s may the earth be represented ? 


What advantages does 


ships. 


Parative productions of cotton, 
and also the co 


and what use may 
67. What is meant by the Phases of the mioon ? Explain 
with the help of a diagram how they take place, 
68. “The time of rising and setting of the moon gets later 
each day by about an hour." Account for this fact. 
69 How is the lunar ecl 


ipse caused ? Why does it not occur 
once every month ? 
70. What do you understand by the solar eclipse, the partial 
solar eclipse, and the annular solar eclipse ? Illustrate your answer 
by a diagram. 


71. In what Tespect do c 
and why do they appear at su 


72. Write short notes on the following :— 

Solar System, Meteors, Milky Way and Satellites. 

73. What do you undérstand by the crust of the earth ? Show 
how it was originally formed. 


74. What are rocks ? Into what classes are they divided? Give 
& short description of each. 


omets differ from 


i Planets and stars 
ch long inter vals ? 


mparative density of population ' 
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75. How would you prove that, the temperature of the interior 
of the earth is high ? 3 

76. What is a volcano ? How is it formed ? Into what classes 
are volcanoes divided ? . 

.. 71. What is meant by an earthquake ? Explain clearly how 
it is caused. 

78. Distinguish continental island from oceanic islands. 
Describe how each is formed. 

79. What are geysers? What does their existence show ? 
Where are they generally found ? 

80. Write short notes on : 

Faults, crust-blocks, dissected plateau, atoll, sinter, fossils. 

81. The land surface of'the earth is constantly undergoing 
change. What are the chief external agents of the change ? Describe 
the kind of work done by any two of those you mention. 

82. How do rain and rivers bring about changes on the. 
surface of the earth.? 

83. Explain clearly. how springs are formed. How many kinds 
of springs are there ? 

84, What are artesian wells ? How are they formed? Illustrate 
your answer by a diagram. 

85. What is a delta and how is it fermed ? 

86. What is a glacier ? How is it formed ? Explain its action 
upon the rocks over which it passes. 

87. Explain the action of frost and heat and the sea in bring- 
ing about changes on the surface of the earth. 

88. Write notes on: 

Snow-line, area of inland drainage, estuary, glaciated valleys, 
icebergs, meanders and denudation. 

89. Why is sea-water salty ? Why does this saltness differ in 
different parts of the sea ? 

90. What are waves ? Distinguish them from currents. 

9]. How are ocean currents caused ? Into what classes are 
they divided ? 

92. Compare the currents of the Atlantic Ocean with those of 
the Pacific and state the points of similarity. 


93. , Trace and describe the course of the Gulf Stream, and 
compare it with the Kuro Shio as regards direction and influence. 


94, What countries are influenced by the G ? 
what special benefit is it to the British Isles ? BP um er 


95. Show the relation which exi 
: exists b i 
and the main ocean currents. Fee Permanent Winds 
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96. Describe the influences of currents on climate and 
commerce. 


97. "What are the uaes ? In what respects do they differ from 
currents and waves ? 


98. Why is the moon's power in producing tides greater than 
the sun's although the latter is much larger ? 


99. Explain by means of a diagram, how tides are caused. 


100. What, do you understand by spring tides ? Describe with 
the help of a diagram how they take place. 


101. What are neap tides and how are they caused. 
102% Say what you know about the speed and height of tides. 
103. Explain why ihe Corresponding high tide next day 


occurs, not after 24 hours, but after 24 hours and 54 minutes. 


104. What is a bore ? Where do bores generally occur ? Give 
instances. 


105. Why are the tides of great importance to man. 
106. Explain the following : F 
Range of the tides, co 


-tidal lines, high tide and low tide. 
107. What is meant b 


y the atmosphere ? What is it composed 
of ? How high does it extend ? x ae 


108. Explain the phenomena which Tesult from the presence of 
water vapour in the air. 
109. How is the atmosphere he 


as we go up ? What is the effect of wa 
of the atmosphere ? 


110. What is atmospheric -pressure ? How is it measured ? In 
what way do heat, elevation, and water-vapour affect it ? 


111. What do you understand by the distribution of pressure 2 
Show the connection between the Permanent winds and the 
distribution of pressure. A 


112. What are trade winds and anti-trad winds ? 
/ ^ E s ? How-are 
they caused ? In what latitude do they blow ? j 
113. Describe and illustrat 
winds_and calms on the € 
114. Explain how the Totation of i 
y the = 
ooi the eriam RUM earth affects the direc 
115. “The countries Situated within tl i i 
s situ he tr their 
eastern -portions wetter while ‘those lying outside fe cae Rave 
their western parts moister. Acc i CODE 


116. How is it that most Of the des, ie i 
near the Calms of Cancer and C i > Give tne orld lie in or 


117. What-are monsoons ? How are th 
3 : €y caused ? ¢ 
countries and at what seasons do they blow > Y Caused ? Over what 


ated ? Why do we feel colder 


€ bya 


t diagram, the belts of constant 
arth's surface 


ler-vapour on the temperature ' 
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118. Write notes on : 
3 Mean temperature, range of temperature, isotherms, isobars, 
isohyets, cyclones, anti-cvclones, land and sea breezes, typhoons, 
evaporation and condensation. heat equator and rain-gauge. 
.. 1419. What do you understand by ihe term climate ? Differen- 
Uate it from weather. 
120. What are the chief causes upon which the climate of a 
Place depends ? Explain them and give examples. 
121. Name the chief factors that determjne the rainfall of a 
place. Give examples in each case. 
122. State which regions ofthe world have a heavy rainfall 
and which a scanty rainfall. Give reasons and instánces. 
123. Name and describe. the chief types of climate distributed 
over the surface of the earth.’ . 
. 124. Characterise the climate of a mountain from top to 
bottom. 
125. Show thc effects on the climate of a country of (a) eleva- 


tion, (b) direction of the winds and (c) vegetation. 
126. Describe fully the differences between a maritime and a 
continental climate. State the causes of the differences and give an 


example of each kind of climate. 
127. Whatare the characteristics of a Mediterranean climate ? 


In what parts of the world is it met with ? 


128. How does climate € 
Explain and give illustrations. 


ffect the life and activity of a man ? 


Deptt 
T Services. 
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APPENDIX-III 


Suggested Questions on Practical 
Geography 


1. Describe exactly how the material obtained by the 
Meteorological Office, Poona, is plotted to form the daily weather 
map of India. What information can be had from the map ? 

2. What is a weather chart ? How is it prepared ? 

3. Give the principal features of the Indian Daily Weather 
Report to show your familiarity with it. When is it published and 
how are the data collected ? 


4. What are the elements of weather ? 
Differentiate between weat 
5. (a) Describe carefull 

construction of agricultural maps of Andhra Pradesh. 
(b) Discuss and illustrate th 


€ methods you would adopt to 

Construct a map of the Uttar Pradesh showing the distribution of 
wheat cultivation. 

6. What are the Various metho 
represent diagrammatically the statistics of Production ? Illustrate. 

7. What do you understand by the Dot system employed in 
the preparation of distributional maps? What are its advantages ? 
When does this System fail ? Give examples. L 

8. What are the different methods of geographically represen- 
Ung geographical statistics ? Illustrate your answer with relevant 
diagrams. 

9. Represent graphically the population (1961 Census) of the 
following states : 


her and climate. 
y the data you would require for the 


ds you would adopt to 


State : Population : 
Andhra Pradesh 35,983,447 
Gujarat 20,633,350 
Haryana 75,29,759 
Kerala 1,69,03,715 
Madhya Pradesh 3,23,72,408 


10. Convert the following scales into R.F.: 


(a) 6 inches to.a mile (b) 1 centimetre to kilometre, 
ll. Construct a scale 4 inches to a mile, 
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12. Construct a scale of 1/100099 to show miles. 
13. Change the following R.F. into statement : 
RE (a) 1/5000000 to show how many miles are represented by one 
(b) 1/100000 to show how inany inches represent one mile. 
14. Find the RF. of the following, 5 miles— 1 in. and 6 inches 
toa mile. 
, 15. Measure out in miles from the railway map of India the . 
distance between Delhi and Calcutta and Kanpur and Madras. 


16. Expain when you would use a plane table for the making 


and when you would use the surveyor's chain. Give reasons 
17. Draw a plan from the following readings : 


to D 


By), EL ÉL 560 
130 ~——110 to C. 


90. B= 220 
100 «-——220 to B. 
D measured in links 
A 


18. Give the names of the instruments required for plane 


table survey. 


APPENDIX-]V 


Suggested Questions in Lesson 
on Notes Plan 


l. Write notes of a lesson ori the distribution and occupation 
of population in India for the students of class X., 
Plan a course of lessons, suit 


; able for classes IV-X to help 
ect idea of mapsiand realise that map is 
pre-eminently the £cographer's tool both inj 


i 4 in Investigation of problems 
and presentation of results. 

3. Write notes of a lesson on the rivers of Asia for the 
students of class VI. 


4. Plan a ‘course of lessons, suitable for class 1X and X to help 
the pupils to understand the basic Principles of Physical Geography. 


IIS durus of a lesson on the Nile Valley of Egypt for. the 
6. Plan a lesson note o 
(a) Glaciers for class E 
(b) Distribution of rainfall in India for 
(c) Map Projection for class XI. 
(d) Egypt for class VII. 


n any one of following topics : 


class X, 


APPENDIX-V 


Books, Magazines and Atlases for 


Geography Library 


1. Geography Books : 


Peeps at Many Lands series, published by A.C. Black 


Ltd., London. 

Black's Colour series 

Black's pictures of many Lands. 

Things seen series, published by Seeley Service & Co. 

A set of Herbertson's Descriptive Geography published by 
A.C. Black. 

Júnior Geography Series by K.M.E. Elloy. 

Where Winter Never Comes— Bates, Marston. 

Our Earth, Arthur Beiser. 

Mountains and Valleys—Hanover House, New York. 
Rocks and Their Stories—Doubleday. 

How the Earth is Made—P. Hood. 

Things Maps Don’t Tell us—A.K. Lobeck. 

Picture Book of the Earth—J.S. Meyer. 
Glacier’s—Robert Sharp. 

Air and Wind—Enc Stoane. 

All about the Weather—Tennehill. 

The Climate of India—S.K. Banerjee. 

Industrial development in India since Independence— . 
G. Kuriyan. 

Present day India—P.X. Sen. 

A General and Regional Geography by Unstead and 
Taylor. 

Asia by Lyde. 

Europe by Lyde or by Shanahan. 

N. America by Lane. 

s. America by Shanahan. 

Africa by Suggate. 
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4l. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
AL 
52. 
33; 
54, 
25; 


56. 
57; 
58. 
99; 
60. 


- Sample influence of Geogr. 
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Australia by Fitzerald. 


A Handbook of Commercial Geography by Chisholm. 


Intermediate Commercial Geography by Dudley Stamp. 
The World by L. Dudley Stamp. 


Commercial Geography by Curr. 

Physical Geography by P. Lake. 

Physical basis of Geography by Woolridge. 
Physical Geography by Gregory. 

Physical Geography for Indian Students by Fox. 


aphic environment, 
Fluer—Human Geography. 


The Geographical Background of Modern Problems 
(Longmans). 


Lyde—Man in many lands, 

Climate by Kendrew; 

Plant Geography by Hardy. 

Statesman’s Year Book. 

India by Dr. Chibber (2 vols.) 

India by Nazir and Mathur. 

India by Mookerjee, Dubey & Dasgupta, 
Earth, Moon, and Planets—F.L, w 
Planet, Earth— Wyler Rose. 

Life in the Universe—O venden, 
Complete Book of Space Travel —A T. Gaul. 
Biography of the Earth—George Gamow. 
The Same of Life—J.H. Rush. 

The Earth Beneath us— 
All about the Weather 


hipple, 


H.H. Swinerton. 
—LR. Tennehill. 


How to know & Predict the Weather—R. Fither, 
How old is the Earth—Patrick Hurby. 

Sea and Shore—C.J, Hylander, 

The Soils That Support Us—C.E, Kellogg. 
Mapping the World— Kais Evwin? 


Il. Magazines : 


National Geographical Magazine. 


BOOKS, MAGAZINES AND ATLASES FOR GEOGRAPHY LIBRARY 281 
2. Times of India, Illustrated Weekly. 
3. Indian Geographical Journal, Madras. 
4. Bhugol—Allahabad. 
5. Calcutta Geographical Magazine. 
6. Geography Birmingham. 
7. Bombay Geographical Magazine, Bombay. 
8. Geographer, Muslim University, Aligarh. 
9. Geographical Review, New York. 
10. Geographical Review of India, Calcutta. 
1l. Geographical Outlook, Ranchi. 
12. Indian Geographer, New Delhi. : 
13. National Geographical Journal of India, Varanas!: 
14, National Geographer, Allahabad. ta 
15. Observer, (Calcutta University Students Geographical 
Association, Calcutta). ; 
16. Oriental Geographer, Dacca. 
17. Deccan ‘Geographer, Hyderab 
18. Economic Geography (Mass), 
19. Annals of the Association Geographers. 
20. Geographer Teacher (Madras), i 
21. Bulletins of National Geographical Society of India 
(Varanasi). 
22. Geographical Thought (Gorakhpur). 
23. Geographical Observer (Meerut). 
24. Indian Journal of Geography (Jodhpur). 
25. Journal of Indian Society of Soil Science (New Delhi). 
26. Journal of University of Sagar (Sagar). 
27. Journal of United Service Institution of India. 
28. Journal of Geographical Society of India ‘“sangalore). 
29, Vidarbha Journal of Science. 
30. Journal of Vikram University (Ujjain). 
31. Agra University Journal of Research. 
22, Baroda University Geography Series. 


ad. 
U.S.A. 


IH. Atlases : 


I. National. Atlas of India, English: Edition—Ministry of 
Scientific Research and Central Affairs, Government of 
India. 


nN 
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Bengal in Maps—S.P. Chatterjee. 


a for- 
India in Maps—Publications Division, Ministry of In 
mation and Broadcasting, Delhi. 3 

School Atlas, Survey of India, Dehra Dun. 


National Atlas of India, Tr. 
Atlas Organisation, 


An Advance Atlas, 


Tourism— jonal 
ansport and Tourism— Natio 
Calcutta. 
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Equipments of a Geography Room 


l. Meteorological Instruments : 

Wind Vane, Barometer, Tube Barometer, 
aumer Thermometer, Centigrade Thermo- 
inimum Thermometer, Wet & Dry Bulb 


Rain Gauge, 
Aneroid Barometer, Re 
meter, Maximum and M 
Thermometer. 


2. Survey Instruments : 

. Plane Table, Spirit Level, Box Compass, Tripod, Poles, Flags, 
Chain and Arrows, Prismatic Compass, Survey Field Book, Tape, 
Alidade, Scale or Foot Rule, Compass, Divider, Protector. 


3. Geographical Instruments and Collections : 


‘1, Globe and Wired Globe. 

2. Maps—Black Board Maps Atlas Maps, Memory Maps, 
Picture Maps and Map stand. 

3. Pictures— Picture postcards and paintings. 

4. Magazines. 

5. Models— Models of Clay and Plasticine. 

6. Locally manufactured goods of cloth, pottery, wood, metal 


and lacquer. 


7. Agricultural 
and fibres etc. 
Rocks—Stones and Minerals. 


9. Stamp, Coins and Pamphlets. 


products—rice, wheat, millets, tea, oil seeds 
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Active volcanoes, 120 

Action of rain, 124 

Action of rivers, 126 

Action of Ice, 127 

Action of frost, 129 

Action of wind, 129 

Action of heat, 129 

Action of sea 129 

Afternoon hotter than noon, 89 

Age of tide, 139 

Agents of change, 117 

Altitude, 153 

Aids to teaching geography, 38-43 

Aids to teaching maps, 

Alexander, 4 

Altitude of the sun, 83 

Alluvium, 126 

Amount of rainfall, 154 

Antipodes, 83 

Antarctic circle, 83 

Angular distance, 92 

Anti trade winds, 147 

Anticyclones, 152 

‘Annual range of temperature, 190 

Aneroid barometer, 191 

Antarctic drift, 133-134 

Aphelion, 8 

Aristotle, 3 

Arts and geography, 25 

Arctic circle, 

Arctic region, 15: 

Artesian well, 1 

Arctic current, 13 j 

Astronomical and meteorological 
instruments, 7 

Atlas maps, 45 - 

Atmosphere and its 
142-52 

Atoll, 122 

Audio visual aids, 49-54 

Autumnal equinox, 87 


B 


circulation, 


Bar-graph, 183-184 
Barograph, 192 

Barometer, 145 

Barrier Reef, 122 
Bathy-Orographical map, 45 
Bathemetric map, 172 
Benguela current, 133 
Biological map. 173 


Black board maps, 45 
Bore 140-41 : 
Box compass, 170 
Brazillian current, 133 

Cc 
Cadastral maps, 172 
Californian current. 134 
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